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TUBING 


ESPECIALLY MADE TO YOUR 


OWN REQUIREMENTS 





We are at present manufacturing for the 
largest aeroplane manufacturers both 
here and abroad our high grade tubing 


to any contour and thickness of 


wall on short notice. 
We have exceptional facilities for almost 
over-night deliveries. 


Steel tubing made for all requirements. 





Send us your inquiries. 





The Empire Art Metal Co., Inc. 


College Point, N. Y. 
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IHLAILIL-SCOTT 





The Hall-Scott, ‘Type A-7a, 100 H.P., Four Cylinder, Airplane 
Engine, is offered as the most ideal equipment the market 
affords, for Army and Navy TRAINING and LIGHT SCOUT- 
ING Machines. 


The design of this engine provides for sturdy construction, coupled with light weight. With 
proper use, 100 hours of actual flying service may be obtained without overhauling. 


Governments that have knowledge of excessive upkeep costs of lighter type, short duration 
engines, of complicated design and delicate mechanism, will be interested in this equipment. 


Total weight, complete and ready for service, but without lubricating oil, 400 lbs. 

Weight per H.P. (Based on actual H.P. development, at 1,300 R.P.M.) 3.56 “ 

Consumption gasoline in lbs. per H.P. hour, : ‘ ° ‘ ° , 557 
- lubricating oil “ “* “a ‘ ‘ . ‘ ‘ ‘ 045 


The Perfect Air Starter, used in connection with this engine, will afford ideal starting 
service. Added weight of the starting equipment, complete, 56 Ibs. 


Hall-Scott Motor Car Co., Inc. F. P. Whitaker 
General Offices EASTERN REPRESENTATIVE 
Crocker Bldg., San Francisco, Calif. 165 Broadway, New York City 
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CYLINDER HEADS 


The aluminum cylinder heads of the Sturtevant <Aero- 
nautical Engine are completely water-cooled with ample 
passages for unobstructed circulation of the cooling water 
around the valves. Cast iron valve seats are employed. 
Overheated valves are an unknown trouble in the 


Sturtevant Engine. 


























REG. U. 8. PAT. OFF. 


B. F. STURTEVANT COMPANY 


Hyde Park, Boston, Massachusetts 
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RADIATORS 


The small, light radiator, fitting neatly into the top 
wing of the Sturtevant Aeroplane, has eliminated the 
usual cooling troubles. The circulation of water is 
greatly improved and the weight and resistance is 
reduced by j[this simple and efficient solution of a 
difficult problem. 
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AEROPLANE COMPANY 


Jamaica Plain, Boston, Mass. 
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Experience 


STANDARD AIRPLANES are the prod- 


uct of experience. 


Mr. Charles H. Day, chief engineer and 
designer of the Standard Aero Corporation 
and one of the notable figures of American 
aeronautics, has been connected with aero- 
nautical engineering from its infancy. 
Around him has been gathered an organi- 
zation. of trained workers who bring to 
their tasks not only the experience which 
they have gained in the factories of the 
Standard Aero Corporation and other Amer- 
ican manufacturers, but also, in many cases, 
valuable training secured in factories of the 
big airplane manufacturers abroad. 


EXPERIENCE—another reason for the 
supremacy of STANDARD AIRPLANES. 


STANDARD AERO CORPORATION 


Factory: Plainfield, N. J. 


Executive Offices: Woolworth Building, N. Y. C. 


Chas. H. Day and a Standard H-3 
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REPEATED TESTS OF THIS CURTISS J. N.-4 
EQUIPPED WITH 


ACKERMAN WHEELS 


DEMONSTRATED THAT STARTING AND LAND- 
ING SHOCKS INCIDENT TO ROUGH GROUND 
ARE PRACTICALLY ELIMINATED. 


IN ACTUAL TESTS ACKERMAN WHEELS HAVE 
SUCCESSFULLY RESISTED A SIDE THRUST 
STRESS OF 27,000 POUNDS, WHILE UNDER A 
SIMILAR BLOW CALCULATED TO PRODUCE AN 
ENERGY OF 49,800 POUNDS THE ONLY DAMAGE 
DONE WAS TO BREAK FOUR SPOKES. 


ACKERMAN WHEELS CAN BE DEPENDED ON 
TO PREVENT STARTING AND LANDING ACCI- 
DENTS DUE TO THE COLLAPSE OF ORDINARY 
WHEELS. 





Built in different sizes to carry any load 
from 500 pounds up to five tons. 


The Ackerman Wheel Co. 


Rockefeller Building, Cleveland, 0. 
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HE CURTISS School of Aviation will give training ‘this 

A winter, in Florida, to those civilians who may be accepted 
by the Aviation Section, U.S. A., upon their having made 
plication for enlistment in the Aviation Reserve Corps. 
Apy licants must be between twenty-one and twenty-seven 
“years of age, possess good health, character and college educa- 
tion or equivalent. Tuition will be paid by the Government. 
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FOR’ FURTHER INFORMATION WRITE 


‘THE CURTISS TRAINING SCHOOLS 
CHURCHILL STREET, BUFFALO, N. Y. 
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We give Military Aviation Training 
at either of our Established Schools 
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Vol. II 

WING to the filibuster at the end of the last ses- 

sion of Congress the Army appropriation bill 

failed to pass and the urgent deficiency bill also 
did not become a law. The failure of these two bills to 
pass is having the effect of making it extremely difficult 
for the Aviation Section, Signal Corps, U. S. A., to 
continue the upbuilding of the Army’s aerial arm in an 
orderly and systematic manner. 

The urgent deficiency bill contained an amendment 
authorizing the Aviation Section to spend $4,500,000 
out of the $13,281,666 appropriated for military aero- 
nautics, August 29th 1916, for the purchase of perma- 
nent sites and buildings. 

The organization of Army training schools and the 
establishment of air stations by the Army is greatly 
hampered by the failure of the urgent deficiency bill to 
pass. Under the law the Army is not allowed to erect 
permanent buildings on leased land. The Army train- 
ing schools at San Diego, Mineola and Memphis are all 
established on leased land. 

The Aviation Section of the Signal Corps desires to 
purchase many permanent sites. It therefore does not 
consider it wise to spend too much money upon tem- 
Satisfactory temporary hangars are 
One effect of this situation is 


porary hangars. 
difficult to get promptly. 
that at Mineola there 
there are hangars for storing the machines in. 


are many more machines than 
For this 
reason some of the recently arrived machines have not 
yet been set up. 

At Memphis Captain Morrow is using canvas hangars. 
Airplanes and airplane engines are delicate pieces of 
mechanism and the protection afforded by canvas han- 
gars can hardly be of the very best. 

An extra session of Congress has been ealled and it 
is to be hoped that one of its first acts will be to pass the 
appropriation bills and the urgent deficiency bill. 
Meanwhile the work of training aviators for the Army 
is being delayed. 

The Passing of a Great Inventor 

The death of Count von Zeppelin finds the question 
of the exact value of the large rigid dirigible still 
problematical. Offensively, it may be said that Zep- 
Pelins are failures, but owing to the limited carrying 
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munitions besides their fuel and crew, have a distinct 
place of usefulness in war. At this moment the United 
States Navy is at work on plans for a large rigid 
dirigible. It is always possible that our Navy may go 
into action 2,000 miles from its nearest base. If the 
Navy were called upon to engage in such an action the 
presence of a large rigid dirigible equipped with power- 
ful radio might perform the function of eyes for the 
fleet. 

A brief review of Count von Zeppelin’s failures and 
disappointments should teach the lesson that this coun- 
try cannot hope to build huge dirigibles without a cer- 
tain number of setbacks. The present day Zeppelin 
is the culmination of forty-three years of arduous theo- 
retical work and more than twenty years of practical 
experience, not to mention the expenditure of millions 
upon millions of dollars. 

Count von Zeppelin’s death marks the passing of a 
great, practical, scientific inventor who succeeded in per- 
fecting, after years of patient and discouraging en- 
deavor, a type of aircraft which has a definite field of 
usefulness. 

The lesson which his work should teach the United 
States is the value of endless patience and scientific ap- 
plication of sound engineering to pioneer work. 


Activity at Army Schools 


The approach of Spring is the signal for a great 
stimulus to Army aviation. The first week in March 
witnessed about 250 hours of successful training flights 
at the Army Flying School at Memphis, Tenn., and 
also the successful institution of a regular program of 
air problems which the First Reserve Aero Squadron at 
Mineola, L. I., will practice every week for several 
months. 

The Mineola flying field is closed to all civilians, ex- 
cept those with special permits, by orders of the War 
Department. This condition exists because of the in- 
ternational situation. While it is imperative that every 
proper precaution be taken against injury to Government 
property, the War Department might do well to con- 
sider the advisability of opening a certain part of the 
field on Saturday afternoons so that the publie could 
have tangible evidence of what the Aviation Section of 
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the Army is actually doing to build an adequate air fleet 
for the United States. Such action would serve a useful 
purpose. 
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capacity of heavier-than-air machines there is no doubt 
that rigid lighter-than-air craft, which ean travel at 
‘9 miles per hour carrying two and a quarter tons of 
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Seaplane Float Forms 





By Charles G. MacGregor 


The float of a seaplane is that part of the machine which 
enables it to float on, rise from and alight on the water. It 
performs the same functions on the seaplane as the landing 
gear on the land machine, and is virtually a small boat divided 
into water-tight compartments, connected to the machine 
proper by steel or wood struts and wire stays of sufficient 
length to give good clearance for the propeller from the hull 
and the water. It is necessarily built very light and strong 
enough to withstand the enormous impacts to which it is sub- 
jected; it is of such a force as best suits its peculiar duties 
when on the water, at the same time offering as little head 
resistance as possible when the machine is in flight. The sea- 
plane when on duty must be able to put to sea in anything but 
lifeboat weather. It may have to run out of the harbor in the 
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face of a strong breeze and a heavy sea, or be launched from 
the mother ship either by being hoisted over the lee side by a 
derrick or by being projected from the deck of the ship by 
means of a launching catapult, or it may be carried out to sea 
on the back of a submarine, which acts as a floating dock by 
submerging when launching the seaplane into the water, and 
emerging from under when taking it out on its back. 

On getting under way in a seaway, the float is often com- 
pletely submerged in solid water; then, again, it will nose into 
the waves as the seaplane gathers speed. On reaching planing 
speed (which is from about 20 miles per hour and up, until 
the machine attains the maximum or “ getting off ” speed), the 
seaplane will often jump clear out of the water, but, not hav- 
ing gained enough speed to sustain it in flight, it stalls and 
flops in again, sometimes flat on the bottom or flat on the tail 
of the float, or even at a most dangerous angle. This hopping, 
as it is called, may be repeated over and over again until sufli- 
cient speed has been gained to enable the machine to jump 
from a wave crest and continue its flight in the air. On alight- 
ing, the buffeting is no less severe, and, when flying with a 
cross wind, the danger is increased, as the machine will skid 
unless the float should be of such a form as to minimize this. 

Where two floats are used instead of the single one, the 
whole landing gear is subjected to most severe straining, as 
when the bow of the one float is under water, bearing almost 
the whole weight of the machine, the tail of the other float 
may be completely out of the water or supported by another 
wave, thereby putting the whole of struts, wire gear and floats 
under very severe twisting, straining and tension. It is here 
that great rigidity or extreme flexibility, in the form of shock 
absorbers, is a commendable feature in the float attachments. 

It will thus be seen that the seaplane is no fair-weather 
machine, and that the float, apart from its high speed and 
planing qualifications, performs a more important function 
than is generally appreciated. 


DESIGN 


In determining the size of the float when it is being designed, 
several important points must be considered. The float sup- 
ports the weight of the whole machine, and should have an 


excess buoyancy of from 70 to 150 per cent of the weight of 
the complete seaplane in its loaded condition. 


This reserve 





buoyaney enables the machine to recover quickly when the 
float is submerged in a seaway. When running on the surface 
there is always a possibility of the float being damaged, sueh 
as having the sides or bottom pierced by shell fire or by strik- 
ing a partially submerged log or driftwood; therefore, the in- 
terior is divided into independent water-tight compartments, 
usually about six in number and arranged in such a manner 
as to insure the machine against sinking or ¢apsizing when 
any one compartment is flooded. 

There are two distinct types of landing gear, the single float 
and the twin floats. 


THE SINGLE FLOAT 


When Glenn H. Curtiss first experimented on Lake Kenka, 
y. Y., in 1910, he used on his machine a single float, which 
was an ordinary canoe (Fig. VI-A) lightly decked over. Since 
then the single float has been used extensively, and makes a 
very satisfactory and seaworthy outfit, provided the machine 
is of the single engine type (Fig. I). There are few struts 
and wires, the air resistance is comparatively small, and ina 
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seaway there is less racking and straining on the whole gear 
than is the ease with the twin float landing gear. 

The length and breadth dimensions of the float are impor- 
tant. 

In a head sea the machine is subjected to a considerable 
amount of pitching and rolling. When, by the action of the 
waves, a boat oscillates in a longitudinal direction about a 
transverse axis, it is said to “ pitch,” and when it oscillates in 
a transverse direction about a longitudinal axis it is said to 
‘roll.’ Rolling and pitehing generally take place together in 
a seaway. ‘“ Heaving” is the vertical motion given to a boat 
by the waves. So it is imperative that the float should have 
sufficient longitudinal stability when pitching, to prevent the 
machine falling back on its tail or forward on its nose, and 
have sutlicient lateral stability to eliminate any undue amount 
of rolling over on the wing tips. There are instances where 
the main floats have been too short, lacking in stability, and 
the machines have fallen back on their tails, and finally turned 
right over on their backs. This can be prevented by the use 
of a small float fitted below the tail (Fig. I-F), or by fitting 
a water-tight tank inside, at the after end of the body (Fig. 
[-J). The bow of the float must have sufficient bearing sur- 
face to prevent the machine tipping over on its nose when 
alighting or getting under way. This tipping tendency can 
be minimized by keeping the center of thrust of the propeller 
as low as practicable. 

To prevent the wing tips dipping or being submerged when 
the machine is heeled over by a sudden gust of wind, sma 
floats are attached to the extremities of the wings (Fig. I-C). 
These assist the main float in maintaining lateral stability. A 
flexible planing board or paddle is usually fitted to the under- 
side of these floats (Fig. I-E), to absorb the shock if the float 
strikes water when running at high speed. The buoyaney of 
the float materially assists the machine to recover quickly to 
an even keel. These wing and tail floats should be of suff- 
ecient buoyancy or volume to support the machine when it- 
clined over on the wing to port or starboard, or back on the 
tail. They are fitted either close up to the main structure 
(Fig. VII-C-D-E) or held sufficiently far below by means of 
struts and wires, to keep them just clear of or touching the 
water when the machine is at rest (Fig. VII-A-B). 

When a seaplane is running at low speed on the water, steer- 
ing is very difficult because of the insufficiency of wind pres 
sure on the rudder to keep the machine under control. This 
fault can be overcome to a certain degree by the use of water 
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rudders. These can be arranged for either on the wing floats 
in the form of small horizontal flappers or drags fitted to 
operate below the planing boards (Figs. I-J and VII-A), or 
by arranging the tail float so that it is partly submerged (Fig. 
I-H) when under way, and having it placed so that it can be 
turned to port or starboard with the air rudder; the water 
pears on the flat of the side. By this means it performs the 
duties of a float and a water rudder at the same time. An- 
other method is by the use of a small water rudder. The air 
rudder post is extended down to a point below the water, sup- 
porting the after end of the float and a small metal rudder 
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blade (Fig. VII-F). ‘This rudder is sometimes arranged to 
operate independent of the air rudder. If the main float is 
sufficiently long, the tail float can be dispensed with (Fig. IT), 
but the wing floats should always be used with the single main 
float. 
TWIN FLOATS 

For good all-round service, the twin-float landing gear (Fig. 
III) is very satisfactory. As already stated, the whole gear 
is subjected to most severe racking and straining, but apart 
from this it is a very stable, seaworthy and serviceable outfit. 
By the use of twin floats, the wing floats can be dispensed 
with, except in the case of some torpedo seaplanes where the 
floats are very close together (Fig. IV); but the tail float 
should be used where the main floats are short, as with the 
single short float (Fig. I). The main floats must not be 
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spread too far apart, for, when one float is submerged more 
than the other, the machine has a strong tendency to spin 
around quickly, due to the increased resistance of the im- 
mersed float, the decreased resistance of the emerged float and 
the leverage between them. 

For twin engine or twin body machines, they are particu- 
larly favorable in that each supports directly the weight of 
one engine or one body (Fig. III). This arrangement of 
floats is also most suitable where the machine is used as a 
torpedo-carrier or as a bomb-dropper. The torpedo is carried 
suspended from the cross braces between the floats, and just 
clear of the water (Fig. IV). When ready to be launched, 
the torpedo can be instantly released from the slings or brack- 
ets and dropped into the water; similarly the bombs have a 
clear drop from below the body. 


HY DROPLANING 


Before describing the various float forms, it is necessary 
here to give a very brief and simple outline of the theory of 
hydroplaning, for clearer understanding of the principles in- 
volved in the designing of the bottom or planing surface of 
the seaplane float. 

The principle of hydroplaning ean be very clearly illustrated 
by taking a flat stone or slate and throwing it on to the water’s 
surface at a flat angle, so that when it strikes the water on the 
flat of its under face, the impact will cause it to skim along 
the surface of the water, sometimes in a series of jumps for 
a number of yards, until it loses its momentum. This is almost 
exactly the behavior of a float or hydroplane on reaching plan- 
ing speed. 

THE MULTISTEP FLOAT 

The multistep or Fauber type hydroplane has from two to 

Seven steps built in on the bottom, transversely and one ahead 
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of the other (Fig. VII-C). This type is not quite practicable 
on the seaplane float when more than two steps are used, as 
these oppose the rocking motion so necessary on the seaplane 
float. With so many breaks on the bottom the resistance in 
flight would be increased. The construction would be heavier 
and more costly than the others. 


TOPSIDE FORMS 


The topsides, like the bottoms, are of various forms. The 
simplest is that with the flat sides and deck. Structurally, it 
is very simple, but the proportion of the weight to the strength 
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is rather excessive. The efficiency of the flat deck, in freeing 
itself from water when submerged, can be improved by giving 
it a camber or slight round transversely (Fig. VI-C). The 
tails of many of the earlier types were built almost square at 
the back (Fig. VI-B); they were not conducive to the reduc- 
tion of resistance or weight, and were slightly heavier and 
weaker than those which curved down from the deck to the 
tail without a break (Fig. VI-C). Fig. VI-D shows a very 
efficient form of stepless float, where an attempt has been made 
to introduce the streamline form as much as possible without 
sacrificing the seaworthiness. 
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The present Navy type has some features worth noting, 
principally the V-bottom and the crowned or rounded topsides 
(Fig. VII-A). This form of topsides allows of a stronger 
and lighter construction being used than that of the other 
types; it is a fairly good streamline form, and when the float 
is buried in a wave, it will throw the water off and allow the 
machine to reeover quickly, a very important asset when trav- 
eling in a rough sea. With a flat top under these same con- 
ditions, it has a tendeney to hold the water and make the 
machine act sluggishly. 


WING AND TAIL FLOATS 


Reference having already been made to the uses of the aux- 
iliary floats, we will now diseuss their general design and form. 

They are built of either wood or metal, wood being found 
to be more satisfactory than metal, except in the smaller sizes 
and cylindrical forms. This cylindrical form is shown in Fig. 
VIII-A, the ends are conical and the bottom is flat, against 
which the planing board is fitted. This was one of the earliest 
types used and has been very satisfactory. It is suspended 
below the tail or wing by struts, so that it is just clear of the 
water with the planing board touching when the machine is at 
rest. In the larger size and V-bottom floats, the planing 
boards are dispensed with almost entirely. 

Fig. “B” is of a simple streamline form suspended close to 
the surface of the water. “C” is one of the larger type, 
fitted close up to the wings or tail. It is of the coneave V-bot- 
tom class and very efficient. “D” is another of the earlier 
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forms of metal floats, fitted with planing board and flat or 
slightly V-bottom. These are so narrow and deep that a brace 
is necessary from the bottom to the wing beam. “E” is a 
similar type to “C” except that it is made to the same form 
of the body on top, with a straight V-bottom. Instead of hav- 
ing a planing board attached to the bottom, an ash skid is 
fitted to protect the rudder. “ F” (previously referred to) is 
similar to “ B” except that the sternpost is vertical instead of 
horizontal, so that the water will have a clear run to the water 
rudder which is swung at the back. 

The interior of each of these floats is divided into two or 
more water-tight compartments, similar to thhe larger floats, 
by cross bulkheads; which also help to stiffen the floats trans- 
versely. 
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Fig. V shows diagrammatically the various forces acting 


on a seaplane when running on the water. With the forward 
motion of the float given by the thrust of the propeller, the 
pressure of the water on the planing surface, which is inclined 
at an angle varying from 2° to 5° when running, supplies an 
upward acting component which lifts the float nearer to the 
surface as the speed increases. As the speed increases the dis- 
placement decreases, both by the inerease of the lift on the 
planing surface and the lift proper of the wings. When run 
ning at low speed before planing starts, there is a great deal 
of resistance due to wave and eddy making, which diminishes 
rapidly as the higher planing speeds are attained and when 
the lift of the wings becomes effective. A break is made in 
the streamline of the bottom so that the machine can get off 
the water easily. This is accomplished by the introduction of 
a transverse “ jog” or step on the planing surface, varying in 
depth from 1'2 to 5 inches (Fig. V). To relieve the bottom at 
the back of the step from any suction or eddies, air is allowed 
aecess to this part through tubes, usually led down from the 
deck to the bottom abaft the step. These air tubes are not 
essential where there is a very pronounced “ V ” on the bottom, 
or where there is plenty of reserve power. 
FLOAT FORMS 
The floats now in general use are of various forms on the 
topside, bottom and planing surface. These can be classified 
as follows: 
1. The stepless float 
2. The step float 
3. The multi-step float 
The topside form is not governed by the bottom form, so that 
any of those shown in Fig. VI ean be combined with any other 
type. 
THE STEPLESS FLOAT 
In the stepless float there is no break in the bottom, so that 
it forms the entire planing surface. The tail end takes the 
place of the step, therefore the float must leave the water at 
this part. This form of bottom is practicable on the short 


floats only, of lengths up to fifteen feet, because the break or 
step should be kept not far from a point directly below the 
center of gravity of the machine; the farther it is from the 
center of gravity the more difficult it becomes to get the ma- 
chine off the water. 
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Fig. VI shows in outline some of the commoner types of 
stepless floats. “B” is a simple form from a building stand. 
point, and runs well in calm water, but, owing to the flatness 
of the bottom, the structure is apt to be strained by the severe 
impacts with the water; nor does this flatness help to prevent 
skidding. “ C” is not quite so simple structurally as “ B,” but 
is a much better form to withstand impacts. Being V-shaped, 
it euts into the water more or less, and thereby relieves the 
strain on the bottom structure. It is comparatively simple to 
build, prevents skidding or side-slipping to a great extent, and 
is an altogether satisfactory form for general uses. 

“D” has all the qualifications of “B,” with the exception 
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that it is more difficult to maintain the concave bottom form 
when building; this concavity is increased at the forefoot or 
in the bow sections, and materially helps to reduce the pound- 
ing of the waves on the planking. “EK” is not used much on 
floats on account of its width not being sufficient to get the 
full benefit of this type of bottom, which is known as the 
“ Wave-collecting”’ form, and is adopted mainly in motor- 
boat design and sometimes in flying-boats. 

“F” is the “ Viper Sea Sled” type of hull, and has been 
very successful and seaworthy for the ordinary seagoing 
launch, but it has not been developed in seaplane float design 
on account of its unusual form, the inverted V, which makes 
the introduction of the step on the planing surface a very 
unsatisfactory proposition; without the step the machine 
would require a large amount of reserve power to get off the 
water. Great transverse strength is required in the bottom 
structure to resist the outward pressure of the water on the 
bottom, tending to split it at “¢”; this necessitates the carry- 
ing of more weight than is required for the ordinary V-bottom, 
so that this is detrimental to its adoption on the seaplane float. 
It is, however, very easy in a seaway, and very high speeds 
have been attained by its use. 


THE SINGLE STEP FLOAT 


The qualifications of the planing surfaces of the stepless 
floats, apply equally to the single step float. This type is the 
one most commonly used. Having only one step, air resistance 
is minimized, and by placing this in proper relation to the 
center of gravity, the machine will balance well when planing. 
The best position for the step is roughly from about 6 to 36 
inches abaft the center of gravity of the machine. Should the 
step be placed ahead of this point, the machine will be inclined 
to porpoise, thereby rendering it liable to the smashing of 4 
wing by excessive rolling, or tipping over on the nose and 
capsizing. 

When running at high speed, the straight V-bottom throws 
a thin sheet of water and spray out on each side, which are 
caught by the propeller or propellers, thereby drenching the 
machine. To prevent this, spray strips are attached to the 
chines or outer edges of the planing surface (Fig. VII-A); 
which deflect the water downward. Fig. VII-B illustrates 4 
type of float used extensively in Europe but not adopted i 
this country. The design is the outcome of extensive tank 
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model experiments made in England (see British Report, 1912- 

1913). 
The design is peculiar in that it shows a flat bottom, flaring 

bows, and rather a fine entrance; it depends on its length for 
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longitudinal stability. The bearing surface of the bow in- 
creases very rapidly as the bow is depressed, on aceount of 
the flaring sides. When being towed in the tank, the model 
threw a thin sheet of water out on each side, close to the sides; 
this was deflected by fitting the spray strip along each side. 

In the single step float the tail surface does not act as a 
planing surface, therefore it should rise from the step to the 
stern at an angle of from 3° to 6°, so that there will be no 
opportunity of causing a suction action when the machine is 
running on the step and about to get off the water. This sur- 
face is usually flat or of V-form, the latter being preferable, 
for when the float strikes the water with the tail, the V-form 
relieves the shock. 

On reaching the higher speeds just before leaving the water, 
it is possible, with the single step, to rock the machine about 
this point by means of the controls, in order to get a flatter 
angle of planing surface, and adjust the wings nearer to the 
angle of incidence necessary for flight. This maneuver is 


AVIATION 


175 


rendered difficult where more than one step is used on the 
bottom, as these tend to oppose the rocking motion. 

Several tests have been made with attached planes, in the 
With the 


nature of plates fitted to the bottom with struts. 
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bracing necessary for their attachment to the hull, they add a 
considerable weight to the machine besides the float weight, 
and at this point of attachment the force of the weight of the 
whole machine is concentrated, then, with the jumping action 
of the seaplane when planing, this force is enormously in- 
creased; then again they are most awkward when handling or 
stowing the machine either on shore or aboard ship. 

Sometimes more planing surface is required on a single 
step afloat without increasing the volume or dimensions of the 
body of the float. This can be obtained by extending the plan- 
ing surface out on each side, from 5 to 10 inches, according 
to the additional amount required, the outer edge curving in 
at the fore-end. This extends from the step forward to within 
about 24 inches from the stem on each side. Additional buoy- 
aney can be obtained, without adding much to the weight, by 
planking over the braces from the edge of the planing surface 
to the hull side, thus making two water-tight compartments 
called fins or sponsons (Fig. VII-A). 





An American Engine 


To meet the demand for an extremely light aeronautical 
engine for use in pursuit machines and in training work, the 
General Vehicle Company of Long Island City has made ar- 
rangements with the Gnome and Le Rhone Engine Company 
of London to build and sell 9 cylinder 100 h.p. Gnome engines 
in the United States. The exhibit of this company at the re- 
cent Pan-American Aeronautic Exposition attracted great at- 
tention because of the fact that it was announced at the 
exposition that the United States Government had ordered one 
hundred of these engines for Army and Navy use. 

In material and workmanship, as well as developed horse- 
power, these engines are equal to similar engines produced in 
France and England. The fine workmanship has gone far to 
solve the problem that has confronted the manufacturers of 
how to get an engine of small weight per horsepower for use 
in scouting airplanes. The 100 h.p. Gnome engine is used 
abroad in small scouting airplanes for short flights of from 
one and one-half to two and one-half hours in work where 
tremendous speed and climbing ability are required. These 
little machines can dodge and outmaneuver larger planes, and 
can land in and get out of fields which heavier airplanes can- 
not use. 


CYLINDERS 


The engine is of 9 cylinders of 4.3-in. bore by 5.9-in. stroke. 
Each cylinder is machined from a drop forging. The original 


for Pursuit Airplanes 


drop forge weighs about 88 lbs., the finished cylinder 5% lb. 
Each cylinder is drilled near the bottom with a number of 
circular ports connecting the interior of the crank case with 
the cylinder. 

CRANK CASE 


The crank case, which shows perhaps the finest workman- 





RovuGH CASTING AND FINISHED CYLINDER 
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SIpE AND Front Views or THE 100 H.P. ENGINE 


ship of any airplane engine part now on the market in the 
United States, is made in two pieces fastened together by bolts. 
The halves of the crank case clasp the cylinders at their base. 
The cylinders are prevented from turning in their setting in 
the crank case by keys. 

The ports are uncovered by the pistons near the bottom 
of the stroke, permitting a passage from the crank case to the 
eylinders (see Fig. 1). 

The exhaust valve and seating is fixed at the extreme outer 
end of each cylinder by means of the usual castellated ring 
nut. The weight of this valve is so 
adjusted that its centrifugal action, 
when the engine is rotating, is equal 
to that of the tappet rod and lever: 
and thus the use of counter-balance 
weights, such as are fitted to the rock 
ing levers of the ordinary Gnome en- 
gine, is avoided. 

The system of connecting rods is 
similar to the ordinary Gnome engine, 
and is composed of one master rod 
and eight small rods. 


THE CRANKSHAFT 


The crankshaft, which is hollow, is in 
two parts, but the smaller half can 
be dismantled from the front of the 
engine. The rear or large end of the 
hollow crankshaft is open to admit air 
and contains the petrol jet, while the 
front nose extension is closed. 

The petrol jet is shown in Fig. 3. 
The petrol is supplied from its reser- 
voir to a union on the crankshaft, 
then passes along a copper pipe to 
the elbow. The jet which projects 
into the crankcase is held on to a 
nipple with a ground conical seat by 
a screw. It has eight holes which 
project the petrol downwards in the 
direction of the flow of mixture 
towards the opening ports in the 
cylinder. 


THE CAMSHAFT 


The camshaft, which is fitted at the 
small end of the crankshaft, turns at half the speed of the 
engine and in the same direction and is 
usual satellite pinions. 

Lubrication is by means of the usual Gnome pump, with 
forced feed to the gudgeon pins. 


CYCLE OF OPERATIONS 


Consider a 
stroke 


The engine works on the four-stroke cycle. 
eylinder in which the piston is on the compression 
and follow the engine through two revolutions. 


operated by the 


Mapr By THE GENERAL VeEuTICLE Co. 
Ignition, which is “ fixed,” is set to take place 15° to 20° 
before the top dead centre (A, Fig. 2). 

Working stroke. After ignition the piston descends on the 
working or power stroke, as shown by the are B C (Fig. 2). 


BEawrhaust stroke. When the cylinder has turned through 85° 
from the top centre, the valve begins to open, and exhaust of 
the products of combustion commences (Fig 2, C). The ex- 
haust ‘stroke continues until the piston returns to the top 
dead centre, as shown by the are C DE F. 


CROSS-SECTION OF GNOME ENGINE 


Induction stroke. The valve still remaining open, the piston 
descends on the induction stroke, drawing air into the cylit- 
der through the valve. 65° before the bottom centre the valve 
closes (H, Fig. 2). On the piston continuing to descend, 4 
partial vacuum is created in the cylinder until it is 20° from 
the bottom centre (J, Fig. 2). 

At this point the piston uncovers the ports in the cylinder 
wall, making connection between the cylinder and the crank- 
case, and a very rich petrol mixture is drawn into the cylin- 
der. This rich mixture is diluted by the air already in the 
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jarieg which ports are eacovered for Admission of Gas 
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cylinder, and the resulting mixture in the cylinder is a good 
combustible gas. The ports in the cylinder will remain un- 
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covered until the piston reaches the point J (Fig. 2), on the 
return stroke. 


Compression stroke. On the closing of the ports the piston 
ascends on the compression stroke J (Fig. 2), and when 20° 
from the top centre (LZ, Fig. 2) ignition occurs, and the cycle 
of operations is repeated. 

Note.—The timing diagram given in Fig 2 is an average 
from a number of tests. It is found that engines vary slightly, 
and each engine is supplied with a special set of timing figures 
which should be used and adhered to. 


GENERAL DESCRIPTION 
The general specifications of this engine are as follows: 
Maker 


Model 
Number of Cylinders 


General Vehicle Co., Inc. 

100 H. P. Gnome Monosoupape (1-2) 
‘ 

v 


110 m/mx150 m/m stroke. 

H. 100 and upward. 
ce Be 1200-1250. 
Weigl 

CH; DE ET 6k: 0 40 sks 272 Ib. 
Gasoline Consumption per 

Hour 12 (American) Gallons. 
Oil Comsumption per Hour... 2.4 (American) Gallons. 





The Inflation and Manipulation of Dirigible Balloons 
By C. F. Smyth 


The handling of lighter-than-air aireraft is a subject requir- 
ing much experience and study. Work of this character is 
beng undertaken daily in Europe. A study of European 
methods will undoubtedly be of value for this country. 

The usual method of inflating a balloon is to lay it out with 

the top exposed. The gas is conducted from the gasometers 
or generators through a main line of pipe to a point within 
ten feet of the balloon. The balloon is folded so that the in- 
flating top is directly under the center and a tunnel is made 
of sand bags by laying them in parallel lines one foot apart 
from the generators in under the folds of the gas bag. The 
inflating hose is conducted through the tunnel to the main gas 
ripe, 
As the envelope inflates, the sand bags suspended on the 
belly-band are let down a foot at a time until the envelope is 
raised high enough to put the car in place. The suspension 
ropes are toggled to the car and sand bags are hung along the 
ear to hold it securely to the ground. The junction from the 
main tube is fixed with a piece of flexible hose that will allow 
the gas to go only one way. This is done so that if anything 
happens to the main hose pipe there will be no reverse action 
of the gas blowing out. 

Ballonets are placed in position before the gas is turned on, 
together with the valves and ropes required to operate them. 
Great care should be taken at all times to see that there are 
no holes in the ballonets, as the most essential thing in the 
mechanical end of inflating is to have absolutely tight ballo- 
nets so as not to destroy the specifie gravity of the gas. 

GETTING AWAY 

The usual method of preparing for an ascent is as follows: 
The necessary amount of ballast for the useful load is placed 
in the car of the dirigible and balanced in the hangar. The 
ear is then conducted to the field, where a further balance is 
made by placing the passengers or carrying load in their 
places, although it is better to do this in the hangar. The 
captain or man who is to handle the dirigible must also be 
balanced and an amount of ballast equal to his weight is 
placed at the station of the captain while the balancing is 
being done. 

The captain usually stands far enough away from the car 
to watch the fore and aft balance, which is usually about two 
lengths of the entire envelope, this being the common practice 
in Europe. His commands are usually given by whistles. 

When the requisite balance, which is usually a trifle heavier 
than air, has been made, he takes his position and liberates 
the water ballast, which is equal to his weight. The propel- 
lers ean then be started at low speed. The ground men then 
walk along with the car suspended above their heads until 
the speed required to take control of the rudders is reached. 
It is essential that at all times the dirigible should be headed 
into the wind. The angle of ascent in a still atmosphere is 


usually about 10°, but should there be any wind, say, 10 miles 
an hour, the angle of ascent can be made perpendicular to 
the ground simply by manipulating the propellers so that the 
speed of the dirigible is equal to the velocity of the wind. 

The landing place is usually designated by spreading a flag 
or banner on the ground at a spot where the majority of the 
ground men are stationed. When there is a strong puffy 
wind blowing, the ground men should be seattered over a 
larger area. When coming in at a speed equal to the velocity 
of the wind the drag rope is liberated from the car when at 
a height of about 100 feet. This unrolls and is dropped to 
the ground and is immediately caught by the ground men, thus 
liberating a certain amount of weight and holding the bal- 
loon in suspension. When once the balloon is near enough to 
the earth so that a sufficient number of ground men ean take 
hold of the frame, the motors are cut off. The drag line is 
so arranged that when it is cast off and the ground men have 
taken hold of it, the balloon will head into the wind. 


LANDING TO ENTER SHED 


The usual method of housing a balloon after the landing 
lias been made is to have the anchor catch the mooring device. 
Heavy ropes are pulled up and the dirigible is moored to a 
car and trolleyed into the shed. If a car is not provided for 
this purpose, a number of men hold the frame horizontal, a 
couple of feet above the ground, and twelve men take hold of 
the equator lines to steady the swaying of the envelope in 
case of a strong side wind. The strain on the ballonets is re- 
lieved by mechanically opening the valves until the gas pres- 
sure is equal to the surrounding air. 


EMERGENCY LANDING 


In ease of breakaway or of engine trouble, rendering the 
dirigible helpless if it is flying heavier-than-air and over ter- 
ritory unsuitable for landing, it becomes necessary to throw 
out an amount of ballast equal to the difference in load, thus 
ascending and floating along until a place is reached where a 
landing can be made. Such a spot is usually selected passing 
over a wood just before coming to a large field. To land im- 
mediately after passing the wood first drop the drag rope. 
Then by estimating the distance, drop the anchor into a barbed 
wire fence or a heavy tree. In case this cannot be done, drop 
the second drag rope and immediately open the gas valve and 
when within a few feet of the ground pull one or both rip- 
ping panels according to the prevailing weather. This will 
immediately discharge the gas, and as soon as sufficient gas 
is let out, allow one or two men to step out of the car and hold 
the nose ropes provided fore and aft to force the gas to the 
ripping panels. 

In ease of landing over water, the dirigible is provided with 
a water anchor, which ean be dropped over and held until 
assistance is secured. 
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SECTION 3 


Estimates of Weight Distribution 


Difficulties of the Subject 


Hardly any branch of practical airplane design offers such 
difficulties as the estimate of weights. A manufacturer who 
has built a number of machines and has kept careful weight 
schedules has valuable data in his possession, but is, as a rule, 
chary of making such data public. Even an experienced manu- 
facturer, however, may be at a loss when building an entirely 
new type, particularly if the new type is of a very different 
size from that to which he has been accustomed. 

Theoretical considerations apply only to a limited extent. 
Empirical formulas have een suggested by several authorities, 
but are only partly satisfactory. The authors’ thanks are due 
to manufacturers and others for such data as they have per- 
mission to publish. 


Weight Schedules for a Machine of the Unarmed Tractor 
Reconnaissance Type (Two Seater) Over 2500 Lb. 
in Weight 

Full weight data can be published for one of the five ma- 
chines which have been examined in Part 2, Section 1—the 

Standard H-3. The schedule for this machine is very com- 

plete, and is almost exactly in the form specified by the Avia- 

tion Section of the Signal Corps. 


TABLE I. 


Hall-Scott A-5, 135 h.p. 
Climb 3400 ft. 
(6 hours). Weight bare, 


m.p.1 
sq. ft 


Maximum speed 84 
Total wing area, 53: 
1908 Ib. 


Standard H-3, 
Minimum speed 46 m.p.h. 
Weight loaded, 2651.9 Ib. 


Body structure: 
Details : 

Longeron, forward upper right 
Longeron, rear upper right 
Longeron, forward upper left 
Longeron, rear upper 
Longeron, forward lower right 
Longeron, rear lower right 
Longeron, forward lower left 
Longeron, rear lower left 
Vertical posts, total 
Rudder post 
Horizontal posts, total 
Engine beds (two) 
Engine bed, supporting posts 
Engine plates, total 
Radiator supports 
Fittings, total 
Rivets, bolts, nuts, screws, 
Wire and cable, total with terminal clips 
Turnbuckles_ .. 
Floor of cockpits Sacha eae dal eee auhwed ce 
Tail skids ay 
Body cover CA 06.6 ccc eee sas enesencece 
Front and rear seats and supports....... pinta 
Cowling and body cover 


Total 
Percentage of total weight, 


9.0 Ib. 


and 1 thimbles, e te. y 


Ib. 
11.4%. 


Chassis: 
Details : 

Wheels and tires, 2 
Axles (1) 
Struts (2) 
Axle braces a Pe ee 
EEE RG ee 
Rubber shock absorber ay 
Fittings . 
Wiring and turnbuckles 
Fairing 


Total 
Percentage ‘of total weight, 


at 


hNnoec 


HWA 


_ 
to 


Mbho-it 


% 
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Wing 
Det 


ik 
Rear spar, 
‘ompression 


( 


group: 
ails for upper wings 

ront spar, total span 18’ 5%’; 
total span 18’ 9 a 
posts or solid ribs 


18’ 8%” length 
19’ 0” length 
(7) 


Lightened ribs and straps (10 long, 7 


E 
T 
E 
Kr 
Wire, 

Linen, 
I ope 

Fr 
B 
F 
U 


Body 


Details for 
F 
Rear 


ntering edge, 4 pieces 

railing edge, 4 pieces 

dge pieces and cross 

ittings 

ee eee ee a 
undoped, and tape and tacks for taping...... 
and varnish 

laps uncovered, 

lap hinges and hinge fittings, complete 

lap covering, dope and varnish 

naccounted for 


Total... 


wing section 


lower wings 


" ”. 


spar, total span 18’ 5% 18’ 8%”’ length. 
spar, total span 18’ 9144”; 19’ 0” length. 
‘ompression posts or solid ribs (8). 


ront 


Lightened ribs and _ Straps (7 short, 


E 
T 
E 
F 


Wire, 
Linen, 


ntering edge, 

railing edge, 4 pie 

dge pieces and cross "bateene, 
ittings 

clips and turnbuc appa ehiaianai arc aaapie 
undoped, and tape and tacks for taping 


hinge, block braces. 


Dope and varnish 


F 
F 
F 
F 
U 


U 
sody 
szower 


I 


Percentage 


Interplane 
Weight per 
Percentage 


Tail s 


Vv 
Vv 
Fi 
E 


Percentage of total, 


laps uncovored, 

lap hinges and hinge fittngs, 
lap yokes and yoke fittings 

lap coverings, dope and varnish 
naccounted for 


Total 


Weight 
178.0 Ib. 

16.5 * 
190.0 ** 


wings 
section 
wings 


pper 262 sq. ft. 
18 a 4 
—_—* 


~— 5 Ib. 


2%. 


Total wing weight 


of total weight, 


fittings, and wiring: 
foot of wing area. 
weight, 4.06%. 


struts, 
square 
of total 


urfaces : 
Weight Area 

ertical fin complete, covered 

and varnished 

ertical rudder 

ixed horizontal 

levators 


3.0 Ib. 5 sq. ft. 
Re 10 
20.3 “ — 


ma* 2“« 


2.0%. 


Control system : 


( 
( 


‘ombined Curtiss 
‘ontrol operators in rear cockpit only 


and Dep. control, with.... 


Control wires, wiring and switches 


Percentage 


Gasoli 
G 


Oil 


of total weight, 1.15%. 


ne and oil: 


for 6 hours.... 
hours 


asoline 
for 6 


Tanks: 
Tanks and connections and supports (68 gallons fuel)... 


Percentage of total, 


2.95% 


to t 
SU SS bt SSR OU bt bt 21 G9 OS 

x 
eseceee 


| 


. 190.0 Ib. 


Weight 
per sq. ft. 
.680 Ib. 
.920 “ 


720 “ 


107.6 lb. 
.208 “ 


Weight 
per sq. ft. 


.600 Ib. 
900 “ 
.635 S 


‘915 “ 


396.00 Ib. 


—— 


429.50 Ib. 
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Engine group: 


Radiator, complete and con- Weight of radiator 
nections without water.. 46.0 lb. PP .04 = Ib. 

Engine, complete without Engine weight per 
propeller, radiator or any BD cece ere 35 “ 


water, any oil, long ex- 
haust tube or self- starter.558.5 “ 
Water for radiator piping 


Water weight per 


and jackets (30 Ib. car- Me sctabewenne a 695 “ 
ried in radiator alone) . 93.8 “ 
Propeller complete and bolts 27.5 “ Propeller weight per 
Long exhaust pipe......... 13.0 * _ Pera ree v2 “* 
PST Teer 738.8 lb 
Percentage of total weight, 27.77% 
Passenger and equipment : 
REAP OCT er eer eT ere Tr Tr ee rr ee ee on ere 165.0 Ib. 
| err ee rer re rey eee ree eee ree ree er ree 165.0 * 
ET eer ee ee re rr Te or re ee eee 330.0 Ib. 
Percentage of total, 12.5% 
Equipment : 
Instruments and instrument board, and accessories com 
piled for rear cockpit. .......cccccccoccscccessceses 22.7 Ib. 
ere rrr re yore eee 9.2 
Side EE MINS 6.4.5 0:6 esis deeded woe ae a.0r 3.0 * 
EI © econo B ard e daa & die eke» Wendin da Rae eae be ee 
Pr er ee ree eer er ere Teer rT er 2.8 
PROMO BEG BORCHOED COMBICLE. «0 occ ccccccccccsssccess 6.7 * 
rr ne Gu GE GEE GUE 6.00 o 5:03-6.060800080be406 2.8 “ 
es Ee Me QD QOS 6 ov cbc iivicc cess venesaecees * Ts 
I re er ey Cn ee ar rere ere 68.6 Ib 


Percentage of total weight, 2.20067. 


eight Distribution for Standard H-3 


Percentage of 
Useful Load 


Summary of W 


Group 


Weight 





Body assembly and equipment..... 3870.5 1b. 1: 3.60% . 
Cs ne adhe halakha kw ee Lae kale h 138.5 ‘ 5.2 23% 
ID a cok aaa weiss we eae 14.52% 
Eeterpeame bracing .......cccccss 4.06% 
I £56 nd-606 6 a 0's d@ oo scare 2.00% 
CS PSC Ore ere 1.15% 
OS OE Serre ee 16.20% 
Gasoline tanks and piping......... 2.95% 
EPP Pe POP rrreT Te 27.70% 
Passengers and equipment........ 12.50% 
Ness so crcauuecied 2651.9 Ib. 100.00% 


The Standard figures are fairly representative for this type 
of machine. 
Percentage Table for Machines of About 2500 Lb. 


In Table 2 are given figures compiled by Dr. J. C. Hunsaker 
for a number of typical machines. The percentage values seem 
to hold very closely for machines of the large tractor type. 


TABLE 2 


Useful load : Per cent 
rs i) Ci en. oa cd ctude sah ee ee eee eeN 3.1 
ED SE 0 I oo 6. oc in So tk Sree Rae we Ra ee 19.8 

Engine weight : 

PTE TCT ETE ECCT EET eer ere 3.3 
ca ss oa i hw secon vie a a a eg 17.9 
I aks cana dddwdew Aue eae ire Malek aed 2.2 
I os ook ob nies ps os ets mi & aceeahgn a ec rd! ele laren et 1.7 
SECS FOF EF ee OO ee eet ere 1.0 

Structural weights : 

a RE cl ol 5, 65 Pica SNe w fda AA De oda a ARR RD 8.2 
NETO EEO OEE LEE ATE OE OTLD 8.2 
a rn re a wer atte, renee 4.1 
a kh. Bid at a Gk acta Aver mala a aemal a ee mana ol Aiod 16.5 
TE. bigckéd06 60 peee Rae des be ew eee eae wa 4.0 
PCP T CTE CTC TT eT re 32.9 
OO EE GEE 6c 60:3 ke ob 6 ORR. OREN ORE Ba KO 26.1 
SE EE (i 6 0 600 00450060 ee eewend ees 41.0 

100 


Weight Distribution for a Typical School Machine 


Figures can be published for the Curtiss JN-4. Data was 
given in Section 1 for the JN-4B, but the difference between 
the two types is very slight. 

Curtiss JN-4. OX 90 hp engine. Maximum speed 75 mph. Mini- 
mum speed 43 mph. Climbing speed 3000 ft. in 10 min. Total wing 


area, including wing flaps, 367.0 sq. ft. Weight loaded, 1902.35 Ib. 
Weight bare, 1281.5 lb. 4.4 hours fuel. 


Part: Weight 

Body SD oink. 6 Oe Awe Re 290.00 Ib. 

Tail skid with rubber empathic cere (3 Tid oc06 ccs saaacee 2.75 “ 

PE civgebasacasadeadw anadknac esd CAGE SM BARS 3.50 = 

Si tk hak ice ra a ah ae WA A A me 296.2 25 Ib. 
Percentage of total load, 15.50%. 

Chassis : 
Details : 

ns gear bences With. GIGIMOR ss 6. 6ccc cc cdcccccckccscss 28.5 Ib. 

SI PRBS eae oF CR oy eee gee 15.75 “ 

» eer bearings for shock ahoosbers one straps.... 2.00 ‘* 

; Rubber shock absorbers (elastic cord : Pitonenedne 3.50 “ 

2 Wheels 26” x 3” tire and 1144” hub.................. 27.00 “ 

ES Pr re re ee 76.7 75 Ib. 


Percentage of total weight, 4.03% 
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Wing group: Weight per 


sq. ft. of 


Part Weight Area surface 
Upper wings without flaps or ad 
RS reer 120.00 lb. 172.2 sq. ft. -772 Ib. 
Upper center section without 
SN 3566 a chit ah al cS 13.00 “ - 
Lower wings without fittings. = ” i * 186 “ 
2 wing flaps with fittings.... 24.50 “ aa .600 “* 
Total for wing group... 269. 50 lb. 
Percentage of total weight, 14.15%. 
Wing bracing and fittings: 
Details : 
Part Weight 
Upper wing fittings, 8 strut fittings, 4 fittings to center 
SN sealed hte dh bd staeesh Ak Gabi aio ow Ap RA ER Oa eee: 48 10.50 Ib. 
Lower wing fittings, 8 strut fittings, 4 fittings to body... 9.50 ‘ 
DS Me IG 56 65-55-60 ch ORELEEAS Dae de SO ODMA DE RES 2.25 ‘* 
4 Outer section struts (length of staggered struts = 61’’). 13.50 - 
4 ERGACREIEGS. COT BOE so. 5.0.0.0 5 6.6 6.0006 9 6804008 8 17.50 “ 
4 Drift wires to nose from upper and lower planes...... 3.00 “ 
Flying landing and outer strut wires (not including cen- 
eRe re an err rg tare een 24.00 ‘* 
4 DER WRG: TE Fy bi ooo 6 tcc acesdetdesseas 5.00 “ 
4 Short uprights for bracing overhang................. Fae 
CE DR a bb D5 66S cos o5 6545) Ress es ead ess 4.50 ‘ 
CE ee I NG 6 6 00:90 0560-25 eh CES SOKO rR CeOR 3.50 “ 
eT Ee ee rr ee eee ee ee ee ee .25 Ib. 
Percentage of total load, 4.95%. 
Tail surfaces: Weight 
per sq. ft. 
Yeight Area of area 
Vertical tail fin and fittings. 14.00 lb. 2.5 sq. ft. 0.62 Ib. 
Rudder and fittings......... 10.00 “ 10.2 ‘ 1.02 “ 
Fixed horizontal tail with 
hinge fittings only........ 14.00 “ a 0.62 “ 
2 Elevator flaps with wires 
GU DONE 6066s sends cses's 4.50 ‘* Ge? * 0.83 * 
i ibe thse aie eed Keka 52. 50 Tb. 
Percentage of total, 2.76%. 
Control system : 
Steering post, rudder wheels with rudder wires and 
EE Ck er nb decade Katee d a anes baa SOs ween 2.25 Ib 
GF Ms oo 0.b vce bee Kew ode bend eesae sae ee 3.50 “ 
REE Re ere eae ae ere eee Rea me BT ren ae 15.75 Ib. 


Percentage of total weight, .83%. 


Gasoline and oil: 


EPS SE Pe Ee Pe rere reer ey rae 252 Ib. 
Percentage of total load, 13.20% 
‘Tanks: Weight of 
tank per 





Weight gallon 
Gasoline tank with capacity of | 37 gall.. - 28.1 Ib. .76 Ib. 
Percentage of total weight, 1.53%. 
Engine group: " 
Propeller and hub....... 34.75 Ib. Weight per hp.... .386 Ib. 
Engine and accessories 
(including 2 hot air 
stoves, 3.75 lb., top of 
engine plates and side : 
plate, 20.15 Ib.)...... 363.75 ‘* Weight per hp.... 4.050 “ 
Fe eee 55.75 “ Weight per hp.... 0.620 “ 
SPE si6<tetdsccadtas 39.00 *‘ Weight per hp.... 0.430 “ 
1 Water pipe and fit- 
CE. Ssensaspiancesen 3.00 ** 
I shikai te i sh Salo chee 496.25 lb. 
Percentage of total weight, 26.10%. 
Passengers : 
SS ied dn ir. dhs eign a dine Aes od dA wd eee ala ae ad 156 Ib. 
PD 60045.0:5646 640 0s4C0 ROSCA dwO ee Been 165 “ 
TR tic: tck kh ake ae eee ahha aba de eidvele eae lawns 321 Ib. 


Percentage of total weight, 16.95%. 


Summary of Weight Distribution for JN-4-B 


Percentage of 





Weight total load 
Body assembly and equipment..... 296.25 lb. 15.50% 
SS EEPROM EE 9. CES 076.75 ** 4.03 ** 
RR rr eer rrr rer errr 269.50 ‘* 14.15 “ 
interplane ere 094.25 * 04.95 
I eS ia anks a aw eae ee 052.50 “ 02.76 ** 
Ce CEE sonc6604a+ eRe a eee8 015.75 ‘ 00.83 “ 
NE array re 252.00 ‘ 13.20 “ 
Gasoline tank and piping.......... 028.10 ‘* 01.53 “ 
I Na a ise bc a Kae cap dina 496.25 “ 26.10 “ 
PE 6ws0s-080050000050860088 321.00 ‘* 16.95 “ 
MS 6: 4 ttre BAS ea eee et 1902.35 Ib. 100.00% 


Empirical Formulas and Values for Weight Estimates 


Some empirical formulas and values are given here. Such 
empirical formulas can never be entirely trustworthy, since so 
much depends on the type of machine to be constructed, the 
type of construction to be employed for any particular part 
of the machine, and the factor of safety desired. Much 
greater reliance is to be placed on direct comparisons from 
actual machines and on actual computations from drawings. 
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Still, they may serve a useful purpose in the preliminary 
stages of design, when a rapid estimate is needed. 
(1) Body 

Bare rectangular wooden longeron body, with fabrie cover- 
ing for small monoplane and biplane scouts about 1200 Ib. 
total weight, 70 Ib. is a good average figure. For large biplanes 
about 2500 Ib. total weight, 150 Ib. is a liberal allowance. 

(2) Seating 

About 10-12 Ib. per person is sufficient. 

(3) Single control system 30 lb. 
Double control system 50 lb. 
(4) Landing Gear 

A landing gear of about '/,, the loaded weight of the machine 

ean be easily designed. 
(5) Tail skid 

Is roughly */,,th the weight of the landing gear. 
(6) Main plane weights (surface alone) 

A fair average figure is 0.75 lb. per square foot of wing 
area, although wing weights will vary with size of machine, 
section employed, aspect ratio, strut spacing and numerous 
other features in design. 

(7) Weight of control surface 

Control surfaces with fittings and hinges may, with careful 
design, not exceed 0.5 or 0.6 lb. per square foot. 
(8) Tanks 

About 0.75 Ib. to 1.00 lb. per gallon. 

(9) Engine weights, fuel consumption 

Full values for these are available and will be given in a 
subsequent section. 
(10) Engine mounting 

One-eighth of the engine weight for a rotary type and one- 
twelfth the engine weight for a fixed type engine. 
(11) Propellers 

A good rule is weight = 2.5 hp. 

(12) Radiators 

For radiators, manufacturers’ figures will be given later, and 

empirical formulas are not necessary. 
(13) Passengers 

Some 10 lb. should be added for aviation dress. 
(14) Miscellaneous 

An allowance of 10 lb. i suflicient for instruments, such as 
¢ompass, altimeters, ete. Fire extinguisher, 8 lb. Tool kit, 5 
lb. Fuirst-aid kit, 5 Ib. 

(15) 

In a subsequent section we shall deal with weights of such 
parts of the machine as cables, wires, turn-buckles, fabrics, 
dopes, wheels, ete., ete. 

Some General Considerations on Distribution of Weight 
and Useful Load 


F. W. Lanchester has approached the question of weight 
distribution for various sizes of machines in a very interesting 


article. The subject offers many difficulties, and the following 
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notes, mainly based on Mr L.anchester’s article, are merely an 
introduction. 

When estimating the structural weight of a new machine 
from data available on one constructed, certain theoretical con- 
siderations are available. 

Simple and reasonable assumptions in dealing with the main 
planes are that the wing section remains geometrically similar, 
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and the velocity constant. On such a basis from ordinary cop. 
siderations of aerodynamics, the span must vary as the square 
root of the gross weight, and conversely the loading on the 
wing will vary as the square of the span. The direct forees 
of tension and compression on the spars will vary directly as 
the loading and square of the span, but the cross-sectional] 
areas of the spars will also vary as the square of the span; 


P 
o 0% 
\ 
x 
; ? 
» 
o 
yor 10 
2 
x 
he lb 


wht Limit 


= 
> 





’ 
Military Lead 





50 Lbs. 
‘ 





100 600 Soo 1000 1200 1400 1600 1800 2000 
POUNDS 


Fic. 2. 


geometrically similar wings will, therefore, be equally strong 
as regards direct forces. The bending moments will vary as 
the gross weight or loading multiplied by the span, i.e. as the 
cube of the span. But the resisting moment of the spars will 
vary as the section modulus or eube of the linear dimensions; 
geometrically similar wings will, therefore, be equally strong 
as regards bending moments. It follows that with constant 
velocities geometrically similar wings will be equally strong 
for both direct and bending stresses. From the weight of 
aerofoil point of view, the position is unfavorable, since the 
weight will vary as the cube of the linear dimensions or cube 
of the span. 

It follows that the weight of the wings will vary as W’/* 
where W is the gross weight. 

In the interplane bracing, the wires, which only take direct 

stresses, will be equally strong when geometric similarity is 
maintained. For the struts just as for the spars, the same 
will apply. ‘Therefore, the interplane bracing will also vary 
as W’/’. 
For the body it is possible to make the somewhat more 
favorable assumption that its weight is directly proportional 
to the gross weight. With increase in span, it is by no means 
necessary to inerease the arm of the tail surfaces proportion- 
ately, while the resisting moment of a body cross-section varies 
as the depth squared and the breadth. Current practice also 
seems to bear out the above assumption. It might even prove 
to be true that on large machines a slight saving on weight of 
body would be possible. 

The shock of landing to be taken up by the chassis depends, 
for the same landing speed, on the gross weight. 

If a chassis for a large machine were geometrically similar 
to that of a smaller machine, it would probably show greater 
strength in the struts, and equal strength in the shoek absorber. 
The question is very complex. Mr. Lanchester insists on the 
analogy of the greater relative diameter of the legs of such a 
large animal as an elephant as compared with the legs of a 
flamingo. But with very big landing gear so much becomes 
possible in the way of shock absorption that keeping the weight 
of the chassis a constant proportion of the gross weight seems 
feasible. 

For the power installation, no general discussion seems 
possible, and Mr. Lanchester has assumed this to be 25 per 
cent of the gross weight in the graphs of Fig. 1 and Fig. 2. 

The construction of these is easily followed. The bounding 
line of these curves is drawn at 45° to the Case line, 5° that 
its ordinates represent the gross weight, just as the abscissa¢ 
for the same point represent the gross weight. In accordance 
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with the above considerations, the total structural weight is 
taken as a constant proportion of the gross weight, namely, 
95 per cent. The power installation weight is taken as 25 per 
cent, as previously mentioned. The weight of aerofoil curve, 
varying as W’/", is obtained from present-day English prac- 
tice in biplane construction, with a factor of safety of 6— 
somewhat lower than American practice. The military load is 
kept at 500 Ib. in one ease, at 150 lb. in the other, and the 
remainder is allotted to the supply of petrol. 

The above remarks, the distribution of weights, and these 
two curves are open to criticism. However, they are the con- 
clusions of a most eminent authority, and may serve as a use- 
ful guide in the preliminary design of a machine, particularly 
as regards possible endurance, which can at once be derived 
from the petrol capacity. They also give an idea of the lim- 


Book Reviews 
THE ESSAYS OF AN AVIATOR 


(London: Aeronautics, 170 Fleet Street, E. C.) 

This work is published anonymously for reasons which are 
best stated in the author’s words: 

“Wrapped in the cloak of anonymity I have crept into these 
pages and taken up again the pen I thought I had discarded 
for ever. It is a good feeling. Up in the air one loses iden- 
tity, or, rather gives it to the machine. A man animates the 
cothes he is wearing much more than the clothes submerge 
their personality in him. And so in the air one becomes merely 
a complex piece of mechanism, the soul of an airplane, some 
say, but as others more truly phrase it, the slave of a machine.” 

It makes fascinating reading, under striking subtitles: 
“Of beginnings, of anticipation, of history, of education, of 
art, and of war.” 

Readers seeking technical information will not find it; 
but a philosophic, almost poetic study of the effects of this 
newest achievement of man makes a most charming diversion 
from our usual reading! 


AERONAUTICAL ENGINES 
By F. J. Kean 


(Spon and Chamberlain. New York, N. Y. 9S pages, 51 plates, 82.00.) 


This book is the outcome of a course of ten lectures given 
by the author in London to men of the Royal Navy Air 
Service, Royal Flying Corps, designers and engineering 
students. 

Mr. Kean is very careful to point out in his preface that 
in his lectures he was teaching—not merely lecturing, and 
the book demonstrates this thoroughly. 

Very little new information is to be found in the volume, 
but it will be invaluable to anyone making early studies of 
aeronautical engines. Such subjects as carburetion, ignition 
and balancing are treated from fundamental principles in 
the most authoritative fashion. The illustrations are very 
apt and the text follows them closely. , 


FLYING MEN AND THEIR MACHINES 
By Clarence Winchester (“ Ornis ”) 

(Price $2.50 net. BE. P. Dutton & Co., New York, N. Y. 242 pages) 

This book is an excellent sample of popular books on 
aviation, and contains an interesting short biographical no- 
tice of such well-known pilots as Pemberton-Billing, Blériot, 
Hamel, and others. An interesting account is given of Warne- 
A destruction of Zeppelins and of other exciting adven- 
Tes. 

The chapter on “ How Aeroplanes Fly” should be particu- 
arly valuable for those first taking up the subject of aviation. 

€ section devoted to aeroplaning, trick flying, and cross- 


pt flying might make useful reading for pupils at flying 
ols, ‘i 


4 T + . 
The Naval Flying Corps Monthly ” 
A newcomer in the field of aeronautical publications has 
n received at the office of AviATION AND AERONAUTICAL 
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itations of the airplane. Thus the curves of Fig. 1 show the 
lowest possible weight level, with a big load of 500 Ib., and if 
extended to greater gross weights would show where, with in- 
creased size, the petrol capacity begins to diminish. Fig. 2 
would be particularly useful in considering the possibilities of 
a speed scout with a single passenger. 


References for Part 2, Section 3. 
“THE DEVELOPMENT OF THE MILITARY AEROPLANE ” 
by F. W. Lanchester, Engineering, March 3, 1916. 
ERRATUM 
A serious error was made in Part 2, Section 1. The figures for the 
Standard H-3 should read: 
Weight loaded, 2700 lb. 
Weight bare, 1900 * 
Corresponding corrections should be made in loading per horsepower 
and per square foot of wing area. 


ISNGINEERING. It is called The Naval Flying Corps Monthly, 
and is published at the United States Navy Aeronautic Station, 
Pensacola, Fla. The editors have wisely started their adven- 
ture without too pretentious beginnings, but the quality of the 
first issue gives promise of even better things to come. Be- 
sides giving the news of the station, the magazine contains 





Ea: 2 


(C) International Film Service. 
Miss KATHERINE STINSON IN JAPANESE COSTUME 


articles both humorous and serious, which should be of interest 
to all who wish to keep in touch with the personalities as well 
as the developments in the industry. 

The table of contents of the first issue is as follows: “ Our 
Title,’ “Efficiency in Flight,’ “The Retreat from Agua 
Calientes,” “ The Aeronut’s Cycle of Virtue,’ “ Altitude Ef- 
fect on Motors,” “Station News” and “ Side Slips.” Avtas- 
TION AND AERONAUTICAL ENGINEERING extends a hearty wel- 
come to the newcomer. 





Aeronautical Patents 


‘opies of these patents may be obtained for five cents each by address- 
ing the “ Commissioner of Patents, Washington D. C.” 


—_ 


ISSUED FEBRUARY 20, 1917. 
1,216,577. Filed Aug. 23, 1912. To.James 8. Lang, Boston, Mass. A 
flying machine. 
.216,652. Filed April 8, 1916. ‘To Antonio Borras and Fernando Iri- 
arte, Buenos Aires, Argentina. An airplane. 


ISSUED JANUARY 27, 1917. 


1,217,518. Filed January 21, 1914. To Max Singelmann, Chicago, 
Ill. An airship. 
1,217,679. Filed July 2%, 1913. To Rene Arnoux, Paris, France. 


Anemometrie regulator for airplanes. 
1,217,657. Filed April 11, 1916. To Joseph A. Steinmetz, Philadel- 
phia, Pa. Metiod of destroying aircraft. 
Filed March 12, 1915. Fo Oskar Grauheding, Dusseldorf, 
Germany. Telescope-sight for airships and flying machines. 
MARCH 6, 1917. 


1,218,586. Filed June 25. 1915. To Joseph A. Steinmetz, Philadel- 
phia, Pa. Destruction of sudDmarines. 


_ 
> 
~_ 
~| 
_ 
A“ 


1,218,387. Filed May 1, 1916. To Chauncey B. Forward, Jr., and 
Louis D. Forward, Urbana, Ohio. An airplane. 
1,218,456. Filed Jan. 17, 1916. To Charlie Peterson, Florence, Wis., 


assignor of one half to Harvey Bowman, Florence, Wis., and 
Charles Erickson, Commonwealth. Wis. An airship 

1,218.330. Filed March 22, 1916. To Justus M. Smith, Oakhurst, 
N. J. Toy narachute. 
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Air Maneuvers at Mineola 


Squadron flying and air maneuvering 
were inaugurated at the Mineola flying 
field under the direction of Captain J. E. 
Carberry on Wednesday, March 7. 
Hereafter it is the intention of the au- 
thorities who are organizing the First 
Aero Squadron, Signal Reserve Corps, tu 
hold squadron maneuvers every Satur- 
day afternoon. 

The first problem was undertaken under 
conditions of remarkable difficulty as the 
ground was covered with deep snow; 
slightly crusted. In places the crust was 
not sufficiently strong to bear the weight 
of an airplane and a runway had been 
shoveled in the snow for starting 
landing. 

The maneuver problem was a 
one, drawn up with a view to instructing 
the applicants for commissions in the Sig- 


nal Officers’ Reserve Corps, Aviation Sec- | 


tion in the correct methods of making 


military reports. 


The problem as issued by Captain Car- 
berry read as follows: 
AIR PROBLEM NO. 1 
It is assumed an unknown number of enemy 
aircraft have left Tangier, L. 1., with the in- 
tention of photographing our cncampments in 
the vicinity of Mineola. Irformation is desired 
as to the number, type and movements of these 
aircraft. For the purposes of the problem all 
observers will report in writing at the con 
clusion of the assigned tour of duty. delivering 
reports in person at headquarters. 


An enemy airplane fleet, simulated 
by three L. W. F. machines piloted by 
Leonard Bonney, A. Livingston Allan 
and Harold Blakely, all student instruc- 
tors at the Mineola Army School, left the 
field about 3 o’clock with instructions to 
attempt to return after half an hour 
without being seen by the cordon of de 
fenders. 


Half an hour after the “enemy” had 
left the field fifteen “defending” air- 


planes were sent up with orders to patrol 
across Long Island from Oyster Bay to 


Freeport. 
Everything seemed to go wrong at 
the start. In the first place word was 


sent that a squadron of airplanes from 
Governor’s Island, which had been ex- 
pected to act as the enemy air fleet, 
would not take part because they could 
not rise from the snow at their station. 
It was then decided to use three of the 
L. W. F. machines at the school to repre- 
sent the enemy. 


So bad was the condition under foot 


that it was found impossible to get a 
heavy automobile through the snow to 
the L. W. F. hangars on the opposite 


side of the big field from headquarters, 
to carry the pilots to their machines. It 
was necessary to take them over in air- 
planes. For the first time in history, 
perhaps, an air machine was called to 
do a job of transportation that a land 
truck could not handle. 


18 MACHINES FOR MANEUVERS 


By 3 o’clock things were ready. There 
are thirty-five machines now at the 
school, but only eighteen were used in 


maneuvers. All these, however, were out 
in front of their hangars in the snow. 

Soon a few machines began to go up 
to “feel out the air.” One of the first 
of them was the Curtiss machine, No. 
171, with Student Instructor A. W. 
Briggs, formerly a captain in the Royal 
Flying Corps of Great Britain, as pilot 
and Bert B. Acosta, the former Curtiss 
instructor, as observer. Capt. Briggs 
rolled up to the shoveled pathway and 
then swept along it for the take off. 

He had gone about 100 yards and was 
just lifting from the ground when a 





and | 


simple | 





sudden gust of wind hurled his machine 
into a mound of snow alongside. The 
tip of the lower plane caught in the em- 
bankment and the machine turned turtle. 
The propeller was _ broken. Neither 
Briggs nor Acosta was injured. 








tain Bolling from those officers and ¢,. 
listed men of the Ist Aero Company, 
N. G. N. Y., who learned to fly at Mineolg 
last summer as well as the Governor's 
Island fliers. 

The following Lieutenants of the Sig 





i. 
| 








Photo by Central News Photo Service. 
LANDING IN 


RISING FROM THE SNOW 


Thereafter the pilots avoided the shov- 
eled pathway. Someone discovered that 
he could get off right from the field. 
Thereafter they all did it. The machines 
landed on the snow, too. This required 
extremely difficult pancake landings, as 
anything like a tail high landing would 
have been sure to cause the machine to 
nose over and turn upside down. 

About 6 o’clock the first of the enemy 


planes returned to the field. The de- 
fenders flew for the most part at from 
4,000 to 6,000 feet. Allan, flying at a 


height of 9,600 feet, came in over Hicks- 
ville. He had seen a number of the 
home air fleet, but came through with 
only a few of them having been able to 
distinguish him by the black and white 
stripes painted on the body of his air- 
plane. Bonney, flying at 8,200 feet, 
passed over the cordon and so did Blake- 
ley, who kept lower. 

The three biplanes were 
a number of the pilots, 
structed to turn in reports 


“ spotted ” by 
who were in- 
in writing. 

NOT A PUBLIC EXHIBITION 

The work was not an exhibition, for 
the school is under military control and 
the general public is not allowed inside 
the gates. It was a maneuver pure and 
simple, its purpose being partly to test 
the men and partly to determine the 
possibilities of an aerial attack on the 
field, or nearby fortifications and even 
on New York. Similar tests are to be 
held every Saturday during the coming 
Summer. 

The Aviation Section of the Signa) 
Corps is expected to organize a Reserve 
Pursuit Squadron under command of 
Captain R. C. Bolling, 8S. O. R. C., at a 
field adjoining the Army schooling field 
at Mineola. The commissioned personnel 
of this squadron will be picked by Cap- 


rHE SNow 


AT MINEOLA 


nal Officers’ Reserve Corps piloted “de 


fending” machines in the March 7 
maneuver: Ivan P. Wheaton, A. J. 


Coyle, L. V. Smith, W. P. Willetts, H. 
Salmon, Jr., R. M. Olyphant, Danie 
Morse, H. F. Wehrle, Charles Post, Havt- 
lock Simon and W. H. Watkins and Ir 
structors Briggs, Millman, Bjorklund and 
Norton. 

Other commissioned officers who wil 
probably be with the First Reserve Squad 
ron will include Captains R. C. Bolling. 
Philip A. Carroll, Charles Read, and 
James E. Miller and Lieutenants J. E 
Stevenson, Alexander Blair Thaw, D. 6. 
Frost, Cord Meyer and D. R. Noyes. 


New Altitude Record 

The Aero Club of Italy has just home 
logated a new altitude record of 25,18 
feet, which was established on November 
7, 1916 by Guido Guidi, an aviator wh 
was flying a twin-engined Caudron. The 
record indicates the height above the 
camp, —Mirafiori near Turin, — whid 
Guidi reached. The altitude above sé 
level he attained was 26,082 feet. This 
performance sets a new world’s recor 
for airplane altitude achievements. The 
best previous performance was made f 


H. G. Hawker, a British flier in Apri, 
1916. He reached a height of 23,905 feet 


Mr. Boeing Presents Wind-Tunnel 


Mr. W. E. Boeing, of Seattle, has prt 
sented to the University of Washingt 
a fully equipped research laboratory ® 
aero-dynamics to further research ? 
the scientific side of aeronautics. Ti 
laboratory will be one of three of ié 
kind in the United States and will co 
sist principally of a _ steel lined 
tunnel approximately six feet square 
seventy-five feet long. The new labor 
tory will be located in one of the builé 
ings of the engineering group. 
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Count Ferdinand von Zeppelin 


Count Ferdinand von Zeppelin died at 
Charlottenburg, Prussia, on March 8, 1917, 
in his seventy-ninth year. Born at Lake 
Constance in 18389 he was a soldier until 
his retirement from active military com- 
mand in 1891. When he retired the Count 
held the rank of General of Cavairy. 

The first lighter-than-air craft with 
which Count von Zeppelin had practical 
experience Was one owned by the Union 
Army in the American Civil War. Count 
yon Zeppelin was military attaché with 


the Union Army during the war. He 
made one or two ascents in a captive 


balloon which was in use by the Army of 
the Mississippi in 1863. 

It was not till 1874, however, that Zep- 
pelin began preliminary experts on dirig- 
ible balioons, and he did not commence 
construction work until he had retired 
from the Army. Originally the Zeppelin 
was meant to assist the Post Office, but 
its reconnaissance value was also appre- 
ciated. In starting his work Count von 
Zeppelin said : 

l intend to build a vessel which will be able 
to travel to places which cannot be approached 
by other means of transportation, aud for ob- 
servations of hostile fleets and armies, but not 
for active participation in actval warfare. 
My dicigioie balloon must be able to travel 
several days without renewing provisions, 
or fuel. 


gas 


To-day, when Zeppelins are adjudged 
failures in the popular estimation it is 
interesting to recall that before he had 
ever built a single airship Count von Zep- 
pelin realized and stated that they were 
not built for offensive operations. 

When the Count began his work he had 
totake many pioneering steps. He decided 
that a gas volume of at least 400,000 cubic 
feet was necessary for his purposes. Such 
i volume was unheard of at that time 
and it necessitated the introduction of 
rigid construction. Wood and steel were 
considered but finally aluminum was 
adopted for the interior structure. 

In 1900, despite the jeers of the Ger- 


Navy Lets Contracts for 16 “Blimps” 

The Navy Department announced March 
12th purchase of 16 non-rigid dirigibles, in 
accordance with bids which were opened 
on March Gth to specifications which were 
published in AVIATION AND AERONAUTICAL 
ENGINEERING of March 1st. 

The Curtiss Aeroplane Co., was awarded 
contracts for 3 “ Blimps ” at $40,750 each; 
fhe Connecticut Aircraft Co., two at $42.- 
"0 each; The Goodyear Tire and Rubber 
Co., nine at $40,000 each, and The B. F. 
Goodrich Co., two at $41,500 each. Ac- 
cording to the contracts deliveries are to 
begin within 120 days. 

The machines are to operate from shore 
bases, but could rest on the water in good 
Weather. The gas bags will be 160 by 3 
feet. Each dirigible will carry two men, 
and will be equipped for radio communi- 
cation. They will have 100 hp. engines, a 
safe altitude limit of 7.500 feet and at 600 
feet a maximum speed of 45 m.p.h. for 
ten hours. At 35 miles an hour they will 
carry fuel for sixteen hours running. 


Lieut.-Col. Bennett to Head Aviation 
Section 
Lieutenant-Colonel James B. Bennett, 
arecent graduate of the San Diego course 
M aviation for field officers, has been cho- 
sen for Officer in Charge of the Aviation 
Section, to succeed Brigadier General 
Squier, the new Chief Signal Officer. 
General Squier will continue to super- 
Vise the work of the Aviation Section. 








(C) Underwood and Underwood 


man people, the first Zeppelin was com- 
pleted. Its dimensions were: 
38 ft. 1 in. 
419 it. 10 in. 
. 1,146 sq. ft. 
.4100,000 eu. ft. 


Diameter 
ST 5. ao cae asics aia 
Largest cross section area. 
Gas capacity...... 


This machine has been called the work 
of a “rank amateur” and the work of a 
soldier who was not a trained engineer. 
As a matter of fact it was the work of a 
man whose hobby had been lighter-than- 
air craft from 1874 to 1891 and whose 
time had been wholly devoted to prac- 
tical application of his theoretical knowl- 
edge from 1891 to 1900. 


The first Zeppelin could hardly have 
been called a success. Its structure stood 
up, it lifted its calculated load, but its 





Christofferson Plant to Re-Open 
The Christofferson Aircraft Manufac- 
turing Company’s plant at Redwood City, 


Cal., which has been closed since the 
death of Silas Christofferson a few 
months ago, is about to re-open, accord- 


ing to newspaper reports from the Pa- 
cific Coast. 

At a recent meeting attended by rep- 
resentatives of San Francisco capital, 
Lansing Tevis, president of the Christof- 
ferson Aircraft Manufacturing Company, 
and E. T. McGettigan, manager of the 
Redwood City Chamber of Commerce, 
plans were adopted for reopening the 
plant upon an enlarged scale. A repre- 
sentative of the San Francisco capitalists 
is reported as having said: 

“The Christofferson plant will soon be run- 
ning full blast and its output will be more than 
planes and engines. ‘The plans of the people 
that I represent do not permit of my giving 
cut names at present, but it is sufficient that 


they have the necessary capital, and they gave 
me instructions to go ahead and arrange with 


Mr. Tevis for the refinancing of the engine and 
airship corporations. The plant will not only 
be utilized as an up-to-date engine and airplane 
factory, but also for carrying out other far- 
reaching manufacturing plans.” 


Secretary of Manufacturers’ 
Association 
_ Benjamin L. Williams was appointed 
Secretary of the Aircraft Manufacturers’ 
Association at a meeting held in New 
York City on February 27. 


primitive power plant and steering rud- 
ders failed. The machine was wrecked. 

But Count von Zeppelin was not dis- 
couraged. The first airship, with all its 
faults, furnished a good basis for the 
development of the rigid system. While 
the popular impression, frequently voiced, 
was that Count von Zeppelin had “ water 
on the brain” he continued to expend his 
time and money in scientific and system- 
atic experimentation. 

Popular scoffing stopped suddenly in 
1907 and the pendulum swung in the other 
direction. Emperor William said of Zep- 
pelin: “ He is the greatest German of the 
twentieth century” when the inventor 
brought the Zeppelin III literally to His 
Majesty’s feet after a successful flight of 
over two hours. The Reichstag gave him 
$125,000 to continue his experiments. He 
was permitted to use the profits of a pub- 
lic lottery to increase his funds. 

Before the war broke out Count von 
Zeppelin had built the Sachsen type of 
dirigible. It is interesting to compare 
the Sachsen of 1914 with the first rigid 
dirigible of 1900. The Sachsen’s dimen- 
sions were: 


Er ere. tr 48 ft. 6 in. 

I. i dS. e iad 4.50. 6 0b eae CNS 478 ft. 9 in. 

Se IEE... ok nhc ttn seaeous 735,000 cu. ft. 
Since the war military requirements 


have dictated attempts to use Zeppelins 
offensively. This has resulted in the 
building of Zeppelins of the following 
dimensions : 


oa oie c'ce-weate ee 75 ft. 5 in. 
OO” A a een en ore 7387 ft. 
SRG CRRCTET «2 00.0 oaves . 1,130,000 cu. ft. 


eS rer rr rer 75 m.p.hr. 


At the outbreak of the Great War in 
1914 the German people looked to Count 
von Zeppelin’s inventions to bring their 
enemies to their knees. Count von Zep- 
pelin’s death, following closely upon the 
practical abandonment of Zeppelin war- 
fare, was probably hastened by the fail- 
ure, offensively, of his aircraft. 


Small Airplanes with Big Engines 


In an address before The Aeronautical 
Society of Great Britain on February 7, 


IF. Handley Page, a British aeronauti- 
cal engineer, produced an_ interesting 


technical paper in which he attempted to 
prove that there is no such thing as ‘1 
“limiting size” to airplanes. The dis- 
cussion which followed Mr. Page’s paper 
is full of hints dealing with foreign prac- 
tice and the trend of foreign design. 


F. W. Lanchester, the chairman of the 
meeting, held that the present is the day 
of the small airplane. 


The general trend of opinion may fairly 
be stated as being that structural weight 
must necessarily increase faster than the 
size of airplanes. There is therefore a 
limit to the possible size of airplanes. 


An opinion which was held by Captain 
F. S. Barnwell, R. F. C., Wing Com- 
mander A. M. Longmore, R. N., and E. C. 
Gordon England was that the best land 
fighting machines were composed of the 
largest and lightest possible engine with 
the smallest possible fringe of airplane 
around it; that large airplanes are clum- 
sier to handle and maneuver ability is 
what gives mastery of the air; that for 
war purposes big machines must be ac- 
companied by protecting high-speed pur- 
suit type airplanes and that big machines 
with several power units are more vul- 
nerable than if they have centralized 
power systems. 
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ODEL VX-3 motor was used by Victor Carlstrom on November 
2nd in flying from Chicago to Erie, Penna., a distance of 452 
miles, in 3 hours 57 minutes. 


Owing to changes and improvements our 5”’ x 7” eight-cylinder motor, 
formerly known as Model ‘““VX,”’ rated at 160 horsepower, will here- 
after be known as Model ““VX-3” and will be rated at 200 horsepower. 
The following is a record of electric dynamometer test of stock motor 
“VX-3" No. 3512 as delivered from the Production Department: 
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Tt a Se Se ae Se 
180 L 
eof HHH coaeeeeeen sa58 
noo 1200 1300 14400 i500 1600 i700 


Duration of Test. 
Average R. P. M... 


Average Load on Seales 


Lbs.).. 


Average Horsepower .... 
Maximum Observed H.P. at 
ff “ 
Minimum Observed H.P. at 
tA wean 
Total Gas Consumption (Lbs.)... 
Total Gas Consumption (U. 8. Gals.) 

Gas Consumption per Hour (Lbs. 
Gas Consumption Per Hour (U. 3. 
Gals.). 


1400 


“1400 


Gas Consumption (Lbs. per 
pa. eee). ..... 

Total Oil Consumption 

Total Oil Consumption (I 


"S. Gals. 


Oil Consumption (U. S. Gals. 
Per Hour) 
il Pressure Start of Test 
Oil Pressure End of Test 
Oil Pressure Maximum (Lbs.)... 
Oil Pressure Minimum (Lbs.). . 
\verage Inlet Water Temp. (F.). 
Average Outlet Water Temp. F.). 


CURTISS AEROPLANE & MOTOR CORPORATION 


BUFFALO, N. Y. 


.. 1403.33 
. 449.64 


. 208.10 


1 hr. 


210.26 


210.50 


111.30 
18.10 
111.50 


LS. 10 


528 
6.50 
844 


844 
71.00 
72.00 
74.00 
68.00 

116.90 
140.50 
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Aeronautical (iy © }) Rubber Goods 


We Specialize in the Manufacture of 


BALLOON FABRICS 


and are also in position to furnish the following : 


Clothing for Aviators 
Warm Waterproof Windproof 


Shoes for Aviators 
Light Flexible Non-Slipping Waterproof 


Mechanical Sundries 
For Aeroplanes, Flying Boats, Etc., Etc. 
Shock Absorbers Rubber Matting 


Gasoline Hose 


United States Rubber Company 
1790 Broadway, New York 











Main Office and Factory: 


Telephone Market 9096 
New York Office: 17 Battery Place 


Telephone Rector 2461 





The Company’s new plant is equipped 
with the most modern facilities for filling 
orders for aircraft of 


Standard and 
Special Designs 


Land and water flying at door of factory 











ocket Recording Barographs 
Size 49% x Bn nh 008, 7,000 and 15,000 feet. 


Lincoln Highway, near Passaic River Especially adapted for school work, as the chart revolves once i| 


in one or three hours. 
These instruments have been supplied to the United 
States Signal Corps and United States Navy. 


A. HAUSTETTER, 308 Madison Ave., New York. 
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Dept. AA 


New York 










Universal Safety 
Mattress Co.,Inc. setver (U. S. Navy type), 


31 Nassau Street 


Aviator’s Life 


Preserver 











is designed to hold the head 
clear of water, and will sup- 
port the heaviest person in 
water for over - forty-eight 
hours. It is the lightest and 
most compact airplane life 
preserver obtainable, and per- 
mits unlimited movement of 
the arms. Soft and pliable, 
it affords real protection 
against injury from a fall. 
Adjustable to any sized per- 
son and worn over any 
clothing. 





Write for further particu- 
lars, also our booklet “Safety 
on the Water” illustrating 
Ilanasilk Patrol Life Pre- 


Everready Safety Cushion, 
Camp and Canoe Mattress, 
and other life saving equip- 
ment. 





























Immediate Shipment from Stock 


John L. Alcock 


& Co. 


Baltimore, Maryland 


WEST VIRGINIA SPRUCE 
PACIFIC COAST SPRUCE 


SILVER SPRUCE 


Clear Quality 


All Lengths and Sizes 


Aeroplane Stock Specialties 










The 
e. 606° ib 
Dirigible 
Not even the swift perfect- 
ing of monster airplanes ob- 
scures the dominance of the 
dirigible in certain sectors of 


man’s battle for mastery of 
the air. 


Its brightest future may lie 
over the unending struggle on 
the seas, or it may be waiting 
above-land in trade routes for 
aerial caravans. 


The dirigible’s assured sta- 
bility and exceeding range are 
the warrantors for its continu- 
ing progress. 


To the American develop- 
ment of this mighty instru- 
ment, the Goodyear Depart- 
ment of Aeronautics is giving 
its effort without stint. 


The Goodyear success with 
internationally-honored spher- 
icals, as well as with naval 
and military balloons of other 
types and sizes, is only an 
earnest of Goodyear accom- 
plishment. 


We are ready to contract 
for dirigible construction. 


Our department of aero- 
nautics will gladly answer 
questions and give} technical 
information concerning the 
operation of both lighter and 
heavier-than-air, equipment. 


The Goodyear Tire & Rubber Company 
manufactures Rubberized Fabrics, Spher- 
ical, Kite and Dirigible Balloons of any size 
or type, and for any purpose — sporting, 
exhibition, military or naval—Airplane 
Tires, Tubes, Rubber Bumpers, Rims and 
other aeronautical supplies. 


The Goodyear Tire & Rubber Co. 
Akron, Ohio 


- 
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GOODE YE 


AKRON 
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Dependability! 


An unfailing and instantaneous response to any 
emergency demand is assured by the 1917 


Fndian Motocycle 


“With Powerplus Motor 


Perfectly adapted to the requirements of the aviation 
arm of Uncle Sam’s fighting machine. The greatest 
speed, power, simplicity, strength, and positiveness of 
day-in-and-day-out perfect performance. 
Demonstrations of 1917 Indian models will gladly be 
arranged for interested military officials. 


Illustrated 1917 Indian Catalog and other de- 
scriptive literature sent anywhere on request. 


HENDEE MANUFACTURING COMPANY 


(Largest Motorcycle Manufacturers in the World) 
859 STATE ST., SPRINGFIELD, MASSACHUSETTS 





Supplied to U. S. Navy, 
facturers and to different Foreign Governments. 
workmanship, pride of manufacture, 
no ‘expe nse spared to make this Barometer worthy 
S the Tycos Reputation. 

Let us submit information on this Barometer as well as on 
Inclinometers and Pocket Altitude Barometer—the purchasing 
we leave to your discerning judgment. 


Taylor /nstrument Companies 
Rochester, N. Y. 


For sixty years makers of scientific instruments of superiority 


























GENERAL ORDNANCE COMPANY 


NON-RECOIL GUN 


There are hundreds of these guns 
being used Abroad in the War on 


AIRPLANES 
MOTOR BOATS 
AUTOMOBILES 


SOLE MANUFACTURERS (DAVIS PATENTS) 


THE GENERAL ORDNANCE COMPANY 
DERBY, CONN., U. S. A. 


Aviation Barometer 


Made in United States. 
Movement compensated to overcome changes in temperature. 
Dial revolves so zero of altitude can be set at the hand at 
start of flight without showing error, 


U. S. Signal Corps, leading manu- 


U.S. A. 


March 15, 19}7 





as scale is equally 


no effort 


























AJAX 


Auto and Aero 
Sheet Metal Co. 


Manufacturers 
and designers 
of 


AERO 


RADIATORS 


INTAKE 


EXHAUST PIPES 


LINDER & MEYER 
245 W. 55th St. 


New York 
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Factors of Safety 


These Count in Aeroplane Construction 





NON-INFLAMMABLE 


Cellulose Acetate Base 


Gélestion Gloth Varnishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


Gelestron sheets s° Films 


Transparent — Waterproof 
MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Manufacturers of Cellulose Acetate for nearly 15 years 

















Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St., N.Y. 











TURNBUCKLES 


of the 


Highest Quality 


Bolts and Nuts 


to Satisfy the Most 
Exacting Requirements 


Standard Screw Co. 


(of Pennsylvania) 


CORRY. PA. 
New York Office: Woolworth Building 


ez O 














McCABE SLEEVES 


FOR 


AVIATOR CABLE 


MAKE 


100% JOINTS 





Before Twisting 


Cook Sleeves For Solid Wire Have 
Stood The Test For Years 
BOTH SLEEVES PATENTED 


FRANK B. COOK CO. 
326 W. Madison St. Chicago 


Twenty years of reliable manufacturing 
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COUNTERBALANCED 


ive shipped 37940 Counterbalanced Crank Shafts u Patent applied for 








PARK DROP FORGE COMPANY, Cleveland, Ohio 











The Buck Automatic 
Aerial Torpedo Aeroplane 


FTER a series of tests in Colorado, the 
A Buck Aircraft & Munition Co., who own L mb 

and contro] the Buck Automatic Aerial U er 
Torpedo Patents, are prepared to negotiate with 
Governments and other parties for production ‘ ° ° 
on a quantity basis. Specialists 
The Buck Automatic Aerial Torpedo is an air 
craft equipped with a 50 H.P. Motor, and de 
signed to carry explosives through the air to any 
distance up to thirty miles. <A time controlled 
release drops the torpedo at any given distance. 
The entire equipment is automatic and is 


e . é 

launched from a compressed air catapult A | as k a S p ruce 
mounted on a motor truck, the engine of which 

furnishes the air for the catapult. B ] ac k W a ] nu t 


The torpedo can be fired at any range and at 
any degree of the compass. 4% . h Whi A h 
The launching of the torpedo is without shock, oug ite S 
and consequently the most dynamically explosive 
materials can be carried. 


The Buck Gravity Stabilizer will be used on all 
machines manufactured by the company. 


CHETHAM LUMBER CO., Inc. 


The Buck Aircraft & Munition Co., Inc. 80 Sachones Place New York 
Ernst and Cranmer Building 
Denver, Colo. Telephone, Hanover 6028 


Address all Correspondence to 
ew York Office 
Room 327, 42nd St. Building 




















Airplane manufacturers, engineers, draftsmen, etc., are requested 
to send us their names for our catalog mailing list. | 
Supplementary data sheets will be issued frequently specifying ad- | 
ditional parts which we are prepared to furnish. 


ERIE SPECIALTY COMPANY 


ERIE, PA., U. S. A. 
SCREW MACHINE PRODUCTS CASTINGS STAMPINGS FORGINGS 
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OUR SPRUCE LOGS 


Are perhaps the best on the Pacific Coast. 
Our facilities for supplying Aeroplane Spruce are unsurpassed. 


A. C. DUTTON LUMBER CORPORATION 


Mills 


SOUTH BEND, WASH. 
TACOMA, WASH. 


General Sales Department 
SPRINGFIELD, MASS. 


Wharves, Warehouses 
and Storage Yards 
POUGHKEEPSIE, N. Y. 











=> BENCIST— 
Four Standard Models 


Single and Twin Motored 


Three to Seven Passengers 


Holder of many World and American 
Records 


Six Years Practical Experience 


Land and Water Airplanes 


On application by interested parties, we will submit 
specifications on triple and four motored machines car- 
rying as many as twenty passengers, and guarantee 
performance. 


Benoist Aeroplane Company 
SANDUSKY, OHIO 


A POPULAR PRICE 
AIRPLANE 


SPECIFICATIONS 





TWO PLACE TRACTOR BIPLANE 


Span: Top 32 ft., bottom 22 ft. 

Length Overall: 23 ft. 9 in. 

Chord: 4 ft. 6 in. Gap: 4 ft. 6 in. 

Wing Curve: N. P. L. No. 6. 

Main Supporting Surface: 245 sq. ft. 

Stabilizer: 18 sq. ft. 

Elevators: 18 sq. ft. 

Rudder: 8 sq. ft. 

All auxiliary surfaces constructed of steel 
tubing. 

Struts are 3 to 1 ratio and are hollow, 
linen-wrapped and varnished. 

Fuselage Strut Fittings are so designed 
that the longitudinals are not pierced. 
Entire Top of Fuselage is covered with a 
laminated turtle deck, linen-covered and 

highly varnished. 

Motor is a six cylinder Radial Motor of 
3%” bore and 5” stroke, turning a 
“ Paragon” Propeller of 7 ft. 6 in. diam- 
eter, 5 ft. pitch, 1250 R.P.M. 

Total Weight empty 600 Ibs. 

Price $3,000 f.o.b. Wheeling, W. Va. 


KYLE SMITH AIRCRAFT CO. 
Wheeling, W. Va. 
































EXCELSIOR PROPELLERS 





The propeller without an equal. They are superior to 
any propeller produced. They are used extensively by 
all the leading Aviators. Large stocks and prompt 
shipments. NO GRADES. THE BEST AT THE 
SAME PRICE FOR ALL. BOOKLETS FREE. 


EXCELSIOR PROPELLER COMPANY 


ST. LOUIS, MO. 











FOXBORO 


TRADE MARK 


AIR SPEED 
INDICATOR 


Forewarns and 
Prevents Stalling 


MILES PER HOUR 


AEROPLANE BUOYANCY METER 


4 


Accurately indicates the relative 
wind pressure, the force that 
holds the plane in the air. 


Light and compact. 
Send for Bulletin No. BlI-110. 


THE FOXBORO CO., Inc. 
FOXBORO, MASS., U. S. A. 
New York Chicago 














San Francisco. 
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AIRPLANE CRANKSHAFTS 








Guaranteed for the Most Severe Service 





WYMAN-GORDON COMPANY 





| ESTABLISHED 1883 | 





WORCESTER, MASS., U. S. A. 
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< Boats Use 











All the prominent builders 
of flying boats use this glue in 
|} combination with linen between 
|| the veneer of the diagonal 
planking on all their flying 
boats, pontoons and floats. It 
is not only waterproof and elas- 
tic but will waterproof and pre- 
serve the finen indefinitely. 
Experience has shown that when 
this glue is used, owing to its 
elasticity, the inside layer of 
diagonal planking will remain 
perfectly water tight although 
the outside layer may be badly 
broken. 


L. W. Ferdinand & Co. 


152 Kneeland Street 
Boston, Mass., U.S. A. 





>. AND PUT UP BY 


a >) 
BOSTON, MASS. 





























For Your Flying 











WE ILLUMINATE 
INSTRUMENT DIALS 


WITH “LUMA’’—BEST LUMINESCENCE 





Permanently Visible in 
the Dark 





Specify “LUMA DIALS” to 
Your Instrument Maker 








RADIUM DIAL COMPANY 
Forbes & Meyran Aves., Pittsburgh, Pa, 














A Standard Dope of Proven Quality 


NAIAD AERO VARNISH 


WATERPROOF—AIRTIGHT 


Prevents Changing in Cloth 
Tension with the Atmosphere 
Send 25c for sample can to: 


AVIATION DEPT. 
THE C. E. CONOVER CO. 


101 Franklin St. New York City 

















MOTOMETER 


MOTOR HEAT 
INDICATOR 


AN ESSENTIAL SAFETY 
DEVICE FOR 


AIRPLANES 
FOREWARNS OVERHEATING 


THE MOTO-METER CO.), Inc. 











15 Wilbur Ave. 
Long Island City 
New York 








WILLIAMS AVIATION SOROOL 


Dual Dep Control Tractors 
Tuition and Expenses Low 


WILLIAMS AEROPLANE CO. 


FENTON, MICH. 
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Aeromarine 
Plane & Motor Co. 


Aeroplanes ina Motors 





New York Office: Times Building 


Telephone, Bryant 6147 









(AT EOY LAS YZ 


AEROPLANE MOTORS 


are correctly designed with the highest 
quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U. S."A. 








| AIRPLANE SUPPLIES 


Propellers, 
Motors, 
Ribs, 
Struts, 


Steering 
Controls. 





‘CHICAGO AERONAUTICAL SUPPLY CO. 


CHICAGO p : 





ILL. 


C. A. Herrmann 


DESIGN AND CONSTRUCTION 


Covering All Branches of Aviation 


Bath, N. Y. 











DILLNER-MEYER MFG. CO., INC. 
SUCCESSOR TO A. J. MEYER CO. 


Airplane Turnbuckles and Fittings of 
Uniformity, Toughness and High 


Resistance to Crystalization 
SCREW MACHINE PRODUCTS OF EVERY DESCRIPTION 


819-821 John Street 
WEST HOBOKEN, N. J. 


MAXIMOTOR 


IN A CLASS BY ITSELF 


HE simplicity of our design, coupled with 
our eight years’ practical experience con- 
structing aviation motors, and the un- 

limited facilities at our command because of 
our location in Detroit—the heart of the motor industry 
in America—enable us to produce a motor that is right 
at a price that is right. 





Send for Particulars 


MAXIMOTOR COMPANY 
1530 E. Jefferson Ave., Detroit, Mich. 




















FOR SALE 


Three used 100 H. P. 6 Cyl. 
HARRIMAN MOTORS 


Harriman Motors Co. 
South Glastonbury, Conn. 





Classified Advertising 


10 cents a word, minimum charge $2.00, payable in ad- 
vance. Address replies to advertisements with box numbers, 
care of AVIATION AND AERONAUTICAL ENGINEERING, 120 West 
32d St., New York. 











AIRCRAFT ENGINEER, successful, energetic, versed in 
motors, and airplanes, desires executive connection in design, 
production, or research with reliable concern. Address, Box 65. 











AERONAUTICAL DESIGNER, thoroughly familiar with 
construction of latest types machines, including monocoque. 
Can take charge of-shops. Speaks French, German and Eng- 
lish. Address, Box 26. 





WANTED, an aviation expert, one capable of designing, 
building and testing out, also taking charge of factory. 
Only those whose ability and references will stand the severest 
probing need apply. Eagle Aerial Co., Muskegon Heights, 
Michigan. 
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Advertisers in this issue are printed in heavy face type. 


Aeronautical Trade Directory 


AVIATION AND AERONAUTICAL ENGINEERING will furnish information and addresses of all companies listed below. 





Names of 





ACETYLENE WELDING AND 
CUTTING 


Davis-Bournonville Co. 
Imperial Brass Mfg. Co 
Searchlight Co. 


ACCESSORIES AND INSTRU- 
MENTS 

DuVivier, Earnest J, 

Moto-Meter, The, Co. 

O'Hara Waltham Dial Co 

Standard Aeronautical Co 


AIRPLANES 

Aeromarine Sales and Engineering 
Corp. 

American Aircraft Co, of Indiana, 

Andermat Aeroplane Co. 

Barnhart, G. Edward. 

Bates Aeroplane Co. 

Benoist Aeroplane Co. 

Burgess Co., The 

Carter Bros. Aeroplane Co. 

C-E Aeroplane Works 

Cooper, John D., Aeroplane Co. 

Chicago Aero Works 

Christofferson Aircraft Mfg. Co 

Curtiss Aeroplane and Motor Corp. 

Davenport Aviation School. . 

Empire State Aircraft Co. 

Gallaudet Aircraft Corp 

General Aeroplane Co. 

Grinnel Aeroplane Co. 

Heath, E. B., Aerial Vehicle Co 

Heinrich, The A. S. Corp 

Herrmann, Chas. A. 

International Aircraft Co 

Janney Aircraft Co. 

L. W. F. Engineering Co. 

Lanzius Aircraft Co. 

Lawrence-Lewis Aeroplane Co 

Miller Aeroplane Co. 

New Jersey Aeroplane Co 

New York Aero Construction Co 

Pacific Aero Products Co 

Pierce, Samuel S., Aeroplane 

Richardson Aeroplane Co 

Rumsey Aeroplane Co. 

Smith, Kyle, Aircraft Co. 

Standard Aero Corporation. 

Stephens Aeroplane Co 

Sturtevant Aeroplane Co. 

Thomas-Morse Aircraft Corp. 

United Eastern Aeroplane Co 

Williams Aeroplane Co. 

Wittemann-Lewis Aircraft Co. 

Wright-Martin Aircraft Corp. 


AIRPLANE ENGINES 
Aeromarine Plane and Motor Co. 
Ashmusen Mfg. Co, 

Atwood Aeronautic Co. 
Bournonville Motors Corp 
Brooke, Thomas Preston. 
Christofferson Motor Corp 
Curtiss Aeroplane and Motor Corp. 
Dayton Aero Motors Co. 
Detroit Gas Turbine Corp. 
Duesenberg, Fred S., Motor Co 
General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 

Hall-Scott Motor Car Co. 
Harriman Aircraft Motors Co., Ine. 
Kemp Machine Works 
Kluyskens, G. J. 

Knox Motors Co. 

Maximotor Co. 

Miller, Harry A., Mfg. Co. 
New Jersey Aeroplane Co 

Orlo Motor Co. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 
Smith, John W. 

Sterling Engine Co. 

Sturtevant, B. F., Co. 

Taft Pierce Mfg. Co 
Thomas-Morse Aircraft Corp. 
Tone Engineering Co. 

Union Gas Engine Co 
Wisconsin Motor Mfg. Co. 
World's Motor Co. 
Wright-Martin Aircraft Corp. 


AIRPLANE PARTS 


Chicago Aeronautical Supply Co. 


ALUMINUM 


Aluminum Castings Co. 

Aluminum Co, of America 

American Metal Co., Ltd. 

So-Luminum Mfg. & Eng Co. 
(Solder) 


Corp. 


AVIATION SCHOOLS 
America Trans Oceanic Co., 
jeam School of Aviation 
Christofferson Aviation School 


The 


Curtiss Training Schools 
Davenport Aviation School 
Denine-Deuther Aeroplane Co. 
Dodge School of Aviation 
Grand Rapids Aviation School 
Hall Flying School 

Pacific Aero Products Co. 
Philadelphia School of Aviation 
Staten Island School of Aviation 
Stinson School of Aviation 
Thomas-Morse Aircraft Corp. 
Williams Aviation School 
Wright-Martin Aircraft Corp. 


BALL BEARINGS 
Hess-Bright Mfg. Co 

New Departure Mfg. Co 
Norma Company of America 
S. K. F. Ball Bearing 


BALLOONS AND 
BLES 


Connecticut Aircraft Co 

Custer Specialty Co. (Statoscope) 
French-American Balloon Co 
Goodyear Tire and Rubber Co. 


DIRIGI- 


Janney-Steinmetz and Co (Hy 
drogen Cylinders) 

Stevens, Leo A 

United States Rubber Co. 

Waterman, Russell 

BAROGRAPHS AND BA- 


ROMETERS 
Green, Henry J 
Haustetter, A. 
Sussfield & Lorch 
Taylor Instrument Co. 


BATTERIES 


Electric Storage 


BEARING METALS 
American Bronze C¢ 
Fahrig Metal Co. 

Magnolia Metal Co 


CARBURETORS 

H. & N. Carburetor Co 
Master Carbureter. Co 

Miller Carburetor Co 

Stromberg Motor Devic 
Wheeler and Schebler 
Zenith Carburetor Co 

CLOCKS AND WATCHES 
Ingersoll, Robt. H., and Bro 

Chelsea Clock Co 

Depollier, J., & Son 

Waltham Watch Co 


CLOTHING 

Abercrombie & Fitch 
Cross, Mark 

Lee, H. H., Mercantile Co 
Meyrowitz, E. B. (goggles) 
N. Y. Sporting Goods Co 
Rogers, Peet & Co 
Sandérs Co 

Spaulding, A. G., & Bros 


COMPASSES 


Sperry Gyroscope Co. 


DOPE AND VARNISH 
Adams & Flting Co 
American Emaillite Co 
Chemical Products Co. 
Conover, The C. E., Co. 
DuPont Chemical Work 
Flexible Compound Cc 
Lucas, John, Co 
Masury, John W., & Son 
National Aeroplane Co 
Pratt & Lambert 

Smith, Edward, & Co 
Standard Varnish Works 
Valentine & Co 


DRIFT INDICATOR 


Sperry Gyroscope Co. 


DY NAMOMETER 


Sprague Electric Works 


ENGINE PARTS 

Allegheny Forging Co 

Burd High Compression Ring Co 
Doehler Die Casting Co. 
Erie Specialty Co. 

Fibre Finishing Co. 
Gifford, Leland Co. 

Gill, P, H., & Sons 
Hydraulic Pressed Steel C« 
Levett, Walker M., Co. 
Park Drop Forge Co. 
Standard Parts Co. 
Taft-Pierce Mfg. Co 


Battery Co 


es Co 


Tioga Steel & Iron Co. 
Williams, J. H., & Co 
Wyman-Gordon Co. 
EXHIBITION COMPANIES 
The Cessna Exhibition Co 
Granburg, Gustav 

Miller Aeroplane Co 
Weeks-Smalley Co 
FABRICS 

Courtrai Mfg. Co 

Lamb, Finlay & Co 

Scott, Hutchison Co 

FIRE EXTINGUISHERS 
Fyr-Fyter Co., The 
Johns-Manville Co., H. W 
Pyrene Mfg. Co 

GLUE 

Ferdinand, L. W., & Co. 


GAGES 
Crosby Steam Gage & Valve Co 
United State Gage Co 


HANGARS 

American Bridge Co 

Anchor Corrugating Constr. Co 
Ashley Steel Bldg. Co 

Howell, Field & Goddard, Inc 
Keasby & Mattison 

Milliken Bros. 

LIFE PRESERVERS 


Universal Safety Mattress Co. 


LUMINOUS COMPOUND 
Cold Light Mfg. Co 

Radium Chemical Co. 

Radium Luminous Material Corp 
MAGNETOS 

Bosch Magneto Co 

serkshire Magneto Corp 
Ericsson Mfg. Co. 

Remy Electric Co 

Splitdorf Electrical C<« 

METALS 


American Vanadium Co 


Acieral Co. of America (Alumi- 
num Steel) 

Bethlehem Steel Co 

Detroit Pressed Steel Co 

Federal Pressed Steel Co 


Garland Ventilator Co 

Gueder, Paeschke & Frey Co 
MODEL AIRPLANES 

Ideal Aeroplane Supply Co 
Wading River Mfg. Co 
MOTORCYCLES 

Excelsior Motor Mfg, Supply Co. 
Harley-Davison Co 


Hendee Mfg. Co. 


Militare Motor Vehicle Co of 
America 
OILS AND LUBRICANTS 


s3aker Castor 


Oil Co 
Graphite Lubricant Co 

Gulf Refining Co 

Sheppard Ideal Oil Co 
Standard Oil Co 

Texas Co 

Vacuum Oil Co 

OIL PUMPS 

Wayne Oil Tank & Pump Co 


ORDNANCE 


Buck Automatic Aerial Torpedo 
Co. 

Colt Firearms Co 

Driggs-Seabury Ordnance Corp 


General Ordnance Co. 
Maxi silencer Co 
Savage Ar 
PHOTOGRAPHY 
Broci Arthur, Jr 
Herbert & Huesgen Co 


m § 





ms Co 


PONTOONS 
Niagara Boat Co 
Welen Marine Equipment Co 


PROPELLERS 
American Propeller & Mfg. Co. 
Aviauto Mfg. Co 

Buffalo Aeroplane Corp 

Cc. M. O. Physical Laboratory 
Excelsior Propeller Co. 
Washington Aeroplane Co 


PYROMETERS 

Shore Instrument & Mfg, Co 
RADIATORS 

Ajax Auto & Aero Sheet Metal Co. 


A-Z Co. 





Bush Mfg. Co. 

El Arco Radiators Co. 
Livingston Radiator Co. 
Rome-Turney Radiator & Mfg. Co, 


SCELEROSCOPE 


Shore Instrument & Mfg. Co. 


SEA SLEDS 


Murray & Tregurtha 


SPARK PLUGS 
Champion Ignition Co. 
Johns-Manville Co., H. W 
Pyro Ignition Co. 

Rajah Auto Supply Co 
Splitdorf Electrical Co 


SPEED INDICATORS 

Foxboro Co., Inc. 

Stewart Warner 
Corp. 


STABILIZERS 

Greene Aeronautical Co. 
Marlin Aerodynamic 
Sperry Gyroscope Co. 


STARTERS 

Bijur Motor Lighting Co 

Christensen, The, Engineering Co, 

Dayton Engineering Laboratories 
Co 

Motor Compressor Co 

Northeast Electric Co. 

Wagner-Hoyt Electric Co 


TACHOMETERS 

Queen-Gray Co. 

Reliance Speedometer Co. 
Stewart Warner Speedometer Corp, 
Veeder Mfg. Co. 


TANKS 


Janney, Steinmetz & Co. 


TELEPHONES 
General Accoustic Co 
Streator Electric Co. 
Telautograph Corp. 
Western Electric Co 


TIRES AND RUBBER 

Goodyear Tire & Rubber Co. 

Hodgman Rubber Co, 

United States Rubber Co. 

Ward, J. W., Elastic Cord Co. 

Whitley Exerciser Co. 

TOOLS 

Browne & Sharpe 

Cooper, The John D., 
Co. 

Hall-Scott Motor Car Co. 

TRUCKS AND TRAILERS 

Federal Motor Truck Co, 

Four Wheel Drive Auto Co. 

Nash Motors Co. 

Packard Motor Car Co 

Sechler & Co., The 

Service Motor Truck Co 

White Co. 

TUBING 


Empire Art Metal Co. 
Frasse, Peter A., & Co. 


TURNBUCKLES 

Aero Mfg. & Accessories Co 

Ajax Iron Works 

Cc. E. Aeroplane Works 

Dillner-Meyer Mfg. Co. 

Erie Specialty Co. 

National Aeroplane Co 

New York & Hagerstown Metal 
Stamping Co. 

Standard Screw Co. 


WHEELS 


Ackerman Wheel Co. 


WIRE 

American Steel and Wire Co 
Electric Cable Co. 
Roebling’s, John A., Son 
Simplex Wire and Cable Co 


WIRELESS 
American Radio & Research Corp. 
American Wireless Tel. Co. 


WOODS 
Alcock Co., John L. 

American Wood Encysting Co., 
Chetham Lumber Co. 

Delatour, J. 

Dutton, A. C. Lbr. Corp. 
Ludlow, Israel 
Mengel, C. C., 


Speedometer 


Stabilizer 


(Aviaphone), 


Aeroplane 


& Bros. Co. 
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er THOMAS 135 H. P. AEROMOTOR 
wii With the increased facilities afforded by a mew concrete steel factory 
ig 0. ia . . 
and additional manufacturing equipment, we shall be able to meet 


atories 


the ever increasing demand for Thomas Aeromotors 


Contractors to U. S. Army and Navy 


==} THOMAS-MORSE AIRCRAFT CORPORATION ==> 


THOMAS BROS. AEROPLANE CO., Inc. 
Successors to tomas AEROMOTOR COMPANY, Inc. /thaca, N. Y. 
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BURGESS TRAINING HYDROAIRPLANE 


Among the many models of Airplanes, Seaplanes and Flying Boats produced by this company 
‘etal the new “U” type Hydroairplane meets a very pressing need, —an efficient, well balanced flying 
machine of conventional type, and low power for militia training purposes. 


The Massachusetts Naval Militia has the first one now in service. 


Standard Deperdussin control in duplicate: Curtiss OXX-2 motor; simple float; light, sturdy 
construction; large speed range (forty to sixty-eight miles per hour); are characteristics necessary 
to the hard service required for training purposes. 


Hydroplanes and pontoons designed and manufactured for airplanes of every type including 
Curtiss, Sturtevant and other makers 


_ Designers and Constructors for the U. S. Army and Navy and British Admiralty. 


; THE BURGESS COMPANY MARBLEHEAD, MASS. 














THE WILLIAMS PKINTING COMPANY, NEW YORK 









































W right— Martin 
Aircraft Corporation 


Owner of 
The Wright Company 
Glenn L. Martin Company 
Simplex Automobile Company 
Wright Flying Field, Inc. 
General Aeronautic Company of 
America, Inc. (Export Company) 


Manufacturer of 
Modern Aeronautic Motors 
(Hispano-Suiza) and Aeroplanes 


60 Broadway, New York 


























